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RADIAL EXPANSION OF TUBULAR MEMBERS 
Cross Reference To Related Applications 

This application claims the twnefit of the filing date of U.S. provisional patent 
appHcation serial number 60A212.359. attorney dodcet number 25791.38. filed on 
June 19, 2000, the disclosure of which is incorporated herein by reference, 

This application is a cohtinuation-in^rt of the foltowing co-pending patent 
applications: (1) U.S. utlKty patent appfication serial no. 09/454.139. attorney docket 
no. 25791.3.02, filed on 12/3/1999, which daimed the benefit of the filing date of 
U.S. provisional patent application no. 60/111,293, attorney doci<et'no. 25791.3. 
filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510.913. attorney 
dodcet no. 25791.7.02. filed on 2/23/2000. yA\\dh daimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702, filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 09^02.350. attomey docicet no. 25791.8.02, filed 
on 2/10/2000, which daimed the beneftt of the filing date of U.S. provisional 
application no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utiRty patent 
applteatton serial no. 09/440.338, attorney docket no. 25791.9.02, filed on 
11/15/1999. whteh daimed the benefit of the filing date of U.S. provisional 
appUcatkm no. 60/108.558. attomey docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provlstonal patent appllcatkm no. 60/183.546. filed on 2/18/2000; (6) U.S. utility 
patent- application no. 09/523.460, attorn^ docket no. 25791.11.02. filed on 
3/10/2000, whk^ daimed the benefit of the filing date of U.S. provistonal application 
no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent applicatkm no. 09/512,895. 
attomey docket no. 25791.12.02. filed on 2/24/2000. whfch daimed the benefit of 
the filing dates of U.S. provisional applicatibn no. 60/121.841, attomey docket no. 
25791.12. filed on 2/26/1999 and U.S. provlstonal appfication no. 60/154,047. 
attomey docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility app.llcath>n no. 
09/511,941, attorney docket no. 25791.16.02, filed on 2/24/2000, which daimed the 
benefit of the filing date of U.S. provtstonal serial no. 60/121.907, attomey docket 
no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent applicatton no. 09/588,946, 
attomey docket no. 25791.17.02, filed on 6/7/2000, which daimed the benefit of ttie 
filing date of U.S. provisional patent applk:atk3n serial no. 60/137,998, attomey 
docket no. 25791.17. filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attomey docket no. 25791.23.02. filed on 4/26/2000. whteh daimed ttie 
benefit of the filing date of U.S. provistonai application no. 60/131.106. attorney 



docket no. 25791.23. filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146.203. attorney docket no. 25791.25, filed 
on 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no, 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
80/162.871. attorney docket no: 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no, 25791.36. fHed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791 :37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteatton no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. Applicante incorporate l>y 
reference the disclosures of these appiksations. 

Background of tt^e lnventk>n 

This inventton relates generally to wellbore casings, and in particular tp 
went)ore casings ttiat are fbrnied using expandabte tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
instelled in the borehole to prevent coltepse of the borehole wall and to prevent 
undeslred outflow of drilling fluid into the fbmiatlon or inflow of fluid from ttie 
fbnnation into the borehole. The borehole is drilled In Intervals whereby a casing 
which is to be instelled in a lower borehole Inten/al is lowered ttirough a prevkxisly 
instelled casing of an upper borehole interval. As a consequence of ttiis procedure 
the casing of the lower interval is of smaller diameter than the casing of the upper 
Interval. Thus, the casings are In a nested an^ngement with casing diameters 
decreasing In downward directton. Cement annuli are provkJed between the outer 
surfaces of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested anangement a relatively large borehole 
diameter is required at ttie upper part of the wellbore. Such a large borehole 
diameter involves kicreased coste due to heavy casing handling equipment, large 
drill btts and increased volumes of drilling fluid and drill cuttings. Moreover, 
increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required equipment changes due to targe variations in hole dtemeters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present Invention is directed to overcoming one or more of the 
limitetions of ttie existing procedures for fomning wellbores. 



Summary of the Invention 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting stnjcture is provided that Include^ 
positioning the tubular member and an expansion cone within the preexisting 
5 structure, anchoring the tubular member to the preexisting structure, axially 
displacing the expansion cone relative to the tubular member by . pulling the 
expansion cone through the tubular member, and lubricating thb interface between 
the expansion cone and the tubular member. 

According to ar)other aspect of the present invenOon, a method of coupling a 

10 tubular member to a preexisting stnicture Is provided that includes positioning the 
tubular memt)er and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member. The tubular member includes: an annular member, including: a 

1 S wall thidcness that varies less than about 8 %, a hoop yield strength that var^ less 
than about 10 %, imperfections of less than about 8 % of the wall thickness, no 
failure for radial expansions of up to about 30 %, and no necking of the walls of the 
annular member for radial expansk)ns of up to about 25%. 

According to another aspect of the present Invention, a method of coupling a 

20 tubular memt)er to a preexisting structure is provided that includes injecting a 
lubricating fluid into the preexisting structure, posittoning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing thi9 expansion cone relative to the 
tubular member by pulling the expansion cone through the tubular member 

25 According to another aspect of the present Invention, a method of coupling 

an expandable tubular member to a preexisting structure is provided that indudes 
positioning the expandable tubular member and an expansion cone vtflthin the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
stnjcture and axially displacing the e)4>anslon cone relative to the expandable 

30 tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes: a first tubular member, a 
second tubular member, and a threaded conneclk>n for coupling the first tubular 
. member to the second tubular member. The. threaded connection Includes: one or 
more sealing members for siealing the interfece between the first and second tubular 

35 members. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
mender. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the threaded portions of the tubular nmnbers with a sealant, coupling the threaded 
portions of the tububr mer*ers and curing the sealant 

According to another aspect of tfie present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within ttie preexisting structure, anchoring 
the tubular member t6 the premisting structure, and axially displace the expansion 
cone relative to the tubular member J>y pulling the expansion cone through the 
mpandable tubular member. The tubular member includes: a pair of rings fbr 
engaging the preexisting staicture, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preexisting 
structure. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting staicture Is provided that includes positfoning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting stnicture. and axially 
displacing the expansion caie relative to the expandable tubular member by pulling 
tt» expansion cone through the expandable tubular member. The tubular member 
Includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stnjcture is provided that indudes positioning the 
expandable tubular member and an expansion cone within the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing the expansion cone relative to the expandable tubular mennber by pulling 
the expansion cone through the. expandable tubular member. The tubular member 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 
portion coupled to the interanediate portion. 



According to another aspect of the present invention, a method of coupling a 
tubular m^nber to a pieexisting structure is provided that includes positioning the 
expandat)le tubular memt)er and an expansion cone within the preexisting stmcture, 
anchoring the expandable tubular member to the preexisUng stnjcture. and axially 
displacing the expanston cone relative to tiie expandable tubular member by pulling 
the expansion cone through the expandable tubular member by applying an axial 
force to the expansion cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, and axially displacing Uie expanston 
cone relative to the expandable tubular member by pushing and pulling ttie 
expansion oone through the expandable tubular member. 

AccorcSng to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning ttie 
tubutor member and an expanston cone within the preexisting structure, anchoring 
the tubular member to ttie preexisting staicture, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone ttirough ttie 
expandable tubular member, and injecting a curable fluldic sealing material.between 
ttie tubular member and the preexisting structure prior to axially displacing ttie 
expanston cone. 

According to anottor aspect of ttie present invention, a method of coupling a 
tutHJiar member to a preexisting structure is provided ttiat includes 
positioning the tubular member and an expanston cone wittiin the preexisting 
structure, anchoring the tubular member to the preexisting sbucture by increasing 
ttie size of ttie expansion cone, and axially displacing ttie expansion cone relative to 
ttie tubular member by pulling the expansion cone through ttie tubular member. 

According to another aspect of ttie present invention, a method of coupling a 
tubular member to a preexisting stoicture is provided ttiat includes positioning ttie 
tubular member and an expansion cone wittiih the preexisting stoicture, anchoring 
ttie tubular member to ttie preexisting structure by heating a portion of ttie tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pulling ttie expansion cone ttirough ttie tubutar member. 
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According to another aspect of the present Invention, a method of ooupOng 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the preexisting structure. r>ositioning the anchoring device above the 
expansion oone. anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure Is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
structure, explosively anchoring the tubular member to the preexisting stiudure. and 
axially displadng the expansion oone relative to the tubular member. 

According to another aspect of the present Invention, a method of coupling 
an expandable tubular to a preexisting structure is provided that Includes flxlr^ the 
position of an expansion cone within the preexisting structure, driving the 
15 expandable tubular member onto the expansion cone in a first direction, and axially 
displadng the expansion cone in a second direction relative to the expandable 
tubular member. The first and second directions are different. 

According to another aspect of the present Inventton. a method of coupling 
an expandable tubular member to a preexisting strecture is provided that Includes 
20 placing the expandable tubular, an expansion cone, and a resilient anchor within the 
preexisting structure, releasing the resilient anchor, and axially displacing the 
expansion oone virtthin the expandable tubular member. 

According to another aspect of the present InvenBon, a method of coupling 
an expandable tubular member to a preexisting stnjcture is provided that includes 
25 placing the expandable tubular member, an expanston cone, and an anchor Into the 
preexisting strecture, and anchoring the expandable tubular member to the 
preexisting stnjcture by: piyoting one or more engagement elements, and axially 
displacing the expansion cpne. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preeidsUng structure is provided that includes 
placing the expandable tubular member and an expansion cone Into the preexisting 
structure, placing a quantity of a fiuidic material onto the expandable tubular 
member to anchor the expandable tobular member to the preexisting structure, and 
axially displacing the expansion cone. 
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According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubutar member and an expansion cone into the 
preexisting structure, anchoring the expandable tubular member to the preexisting 

5 structiire by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable flutdic sealing material, and axially 
displacing the expansion cone. 

According to another asped of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 pladng the expandable tubiiriar member and an expansion oone within the 
preexisting structure and applying an axial force to the expandable tubular memtier 
in a downward dlredton. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

15 placing the expandable tubular member and an expansion done within the 
preexisting structure. Injecting a quantity of a first fluidic material having a first 
density Into the region of the preexisting structure outside of the expandable tubular 
member, and injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the expansion cone. 

20 The second derisity is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone Into the preexisting 
structure, anchoring the expandable tubular member to the preexisting structure, 

25 applyir>g an axial force to the expansion cone, and pressurizirig an interior portion of 
the expandable tubular member t)elow the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandalrfe tubular member to a preexistirtg structure is provided that includes 
placing the exparufable tubular member and an expansion com into the preexisting 

3Q stnjcture and applying an axial force to the expandable tubular member. 

According to another aspect of the preset invention, an apparatus for 
coupling a tutHJiar member to a preexisting structure is provided that Includes an 
expandable tubular member, an anchoring device adapted to couple the expartdable 
tubular member to the preexisting structure,, and an expansion oone movably 

35 coupled to the expandable tubular member and adapted to radially expand the 

7' 



expandable tubular nnennber, including: a housing including a t9pered first end and a 
second end, one or more grooves fonned ir\ the; outer surface of the tapered first 
end, and one or more axial flow passages fluidicly coupled to the grooves. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable, tubular nnember to the preexisting structure, and an expansion cone 
movably coupled to the e)4>andable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 
annular member, , having: a waU thickness that varies less than about 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of the wall thickness, no feiilure for radial expanstons of up to about 30 %, and no 
necking of the walls of the annular member tor radial expanstons of up to about 
25%. 

According to another aspect of the present inventiori, an apparatus for 
coupling an expandable tubular member to a* preexisting structure is provided that 
includes an expandable tut>ular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular n^ember. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connectton for coupling 
the first tubular member to the second tubular member, the threaded connection 
including: one or more seating membere for sealing the interface between the first 
and second tubular members. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mernber to a preexisting stmcture is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the e)q>andable tubular member and adapted to radially expand 
the expandable tubular member. The expandsa>le tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular menhber to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stmcture, and an expansion cone 

8 



movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant within the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided ttat 
Includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member arKi adapted to radially expand 

10 the expandable tubular member. The expandable tubular member Includes: a pair 
of rings for engaging the preexistirig structure, and a sealing element positioned 
between the rings for sealing the interface b^ween the tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

IS coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubularnnember includes one or 

20 more slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted \p couple the 
expandable tubular member to the preexteting structure, arxl an expansion cone 

25 movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: a first 
preexpanded portion, an intemnisdiate portion coupled to the first preexpanded 
. portion including a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structtro is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular member and adapted to radially expand 

9 



the expandable tubular aiember, and a vatveable fluid passage coupled to the 
anchoring device. 

According to anc^er aspect of the present invention, an apparatus for 
coupling an expandable tubidar niember to a preexisting structure Is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member ooiq;)led to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular member to the preexisting structure. The anchoring device is posWoried 
10 above the expansion oone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular mepiber to a preexisting structure is provided that 
includes a first support merTd>er, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
15. expandable tubular member coupled to the expansion cone, and an explosh/ie 
' arichoring device coupled to the second support member adapted to couple the 
. expandable tubular rnember to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided thai 
20 includes a support member, an exparxlable expansion cone coupled to the support 
member, and an expandable tubular nr^ber coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present Invention, an apparatus for 
coupling an expandable tubular to a preexisting structure Is provided that includes a 
support nnember, an expansion oone coupled to the support member, an 
30 expandable tubular member oompled to the expansion cone including one or more 
shape merrKxry nnetai inserts, and a heater coupled to the support member in 
opposing relation to the shape rrtemory metal inserts. 

According to another aspect of the present invention, an apparatus for 
ooupfing an expandable tubular member to a preexisting structure is provided that 
35 Includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular rnember coupled to the expandable expansion cone, and a 
resHient anchor coupled to the expandable ^bular member. 

According to another aspect of the present invention, an expandable tubular 
member is provided that indudes: an expandable tubular body, one or more resUient 
5 panels coupled to the expandable tubular body, and a release member releasably 
coupled to the resilient panels adapted to controHably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
10 expandable tubular memi>er cdupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, including: one or more spikes 
pivotediy coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present Invention, an apparatus for 

15 coupling an expandable tubular member to a praexisting structure is provided ttiat 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular riwnber coupled to ttie expandable expansion cone, and an 
anchor coupled to the expandiable tubular member, including: one or nx>re petal 
baskets pivotally coupled to ttie expandable tubutar member. 

20 According to another aspect of tt>e present Invention, an apparatus for 

coupling an expandable tubular niember to a preexisting structure is provided that 
includes a support member, an expansion cone coupled to the support member, an 
expandable tubular member coupled to the expansion cone, including: a stotted 
portion provMed at one end of the expandat>le tubular mmnber. 

25' According to anottter aspect of ttie present Invention, an apparatus for 

coupling an expandable tubularmemt^r to a preexisting structure is provided that 
includes a support member, an expansion cone, an expandable tubular member 
coupled to the expansion cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portion of ttie expandable tubular member. The weight 
of the mass is greater ttian ttie yiekl strengtti of ttie expandable tubular member. 

Accordirig to anottieir aspect of ttie pruent Inventiori; an apparatus for 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support merr^r including a fluM passage, an expansion cone coupled to 

35 ttie support member, an expandable tubular member coupled to the expansion 

11 



oone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamt>er coupled to the fluid passage^ the fluid chamt>er defined by the 
interior portion of the expandable tubular meniber between the expansion cone and 
the end plate. 

5 According to another aspect of the present Invention, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular member and an expansion cone within the preexisting structure, axially 
displacing the expansion oone, rennoying the expansion cone, and applying direct 
radial pressure to the tubular mmiber. 

10. According to another aspect of the present invention, an apparatus is 

provided that includes a tubular member coupled to a preexisting structure. The 
tubular member Is coupled to the preexisting structure by the process of: 
positioning the tubular member and an expansion corie within the preexisting 
structure, axially displacing the expansion oone. removing the expansion cone, and 

15 applying direct radial pressure to the tubular member. 

Brief Description of the Drawings 
FIG., la Is a fragmentary onoss-secUonal illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a weilbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. 

la after anchoring the expandable tubular member of the apparatus to the weilbore 
casing. 

FIG. 1c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 b after Initiating the axial displacement of the expansion cone. 
25 FIG. 1d is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 

lb after initiating the axial displacement of the e)q[)anslon oone by pulling on the 
expansion oone and injecting a pressurized fluid below the e)q>ansion cone. ' 

FIG. 1e Is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the completion of the radial expansion of the expandable tid>ular 
30 member. 

FIG. 1f is a firagmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the weilbore 
casing. 
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FIG. 1g is a fragnientary cross-sectional illustration of the apparatus of FIG. 
1f after the removal of the anchoring device of the apparatus from the welll)ore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
5 emt)odiment of an apparatus for expanding a tubular memt>er within a weIlt>ofe 
casing and an open hole in a subterranean formation. 

FIG. 2b is a fragmentary cross-sectidnal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary cross-secKonal illustration of the apparatus of FIG: 

2b after Initiating the axial displacenrant of the expansion cone. 

FIG. 2d Is a fragmeritary cross-secHonal illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling, on the 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

15 FIG. 2e Is a fragmentary cross-sectional Olusfration of the apparatus of FIGS. 

2c and 2d after the completion of the radial expansion of the expandable tubular 
rramt>er. 

FIG. 2f is a fragmentary cross-secttohal illustration of the apparatus of FIG. 
2e after the decoupling of the anchoring device of the apparatus from the open hole. 
20 FIG. 3d is a fragmentary cross-sectiondl illustration of the placement of an 

embodiment of an apparatus for expanding a tubular member virithin a welibore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration erf the apparatus of FIG. 
3a after anchoring the expandable tubular member of the apparatus to the welibore 
25 casing. 

FIG. 3c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3b after Initiating the axial displacement of the expanston cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after oorTH>leting the radial expansion of the expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectlonal illustration of an embodiment of a 

shod! absorbing system for use in the apparatus of FIGlS. la to 3d. 

FIG. 5 is a cross-^dional illustration of an embodiment of a coupling 
arrangement for use In the expandabta tubular members of the apparatin erf FIGS. 
1ato3d. 
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FIG. 6 is a cross-sectional Illustration of an embodiment of an expandat>le 
tubular member hfiving a slotted lower section for use in the apparatus of FIGS, la 
to3d. 

FIG. 7 is a cross-sectional illustration of an enrtbodiment of^an expandable 
5 tubular member having a pre-expanded upper portion for use in the apparatus of 
FIGS. 1a to 3d. 

FIG. 8 is a cioss-sectional illustration of an embodiment of an expandable 
tubular member having a stotted upper section for use in the apparatus of RGS. la 
to3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axial force to the expanston cones of the apparatus of FIGS, la to 3d. 

FIG. 10a ts a fragmentary cross-sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 

10a during the injection of a non-hardenable fluidic material into and out of the 
apparatus. 

FIG. 10c Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during the ir^ection of a hardenable fluidic sealing material into and out of the 
20 apparatus. 

FIG. lOd is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10c after the placement of a valve closure element into the valve passage of the 
aiKihoring device of the apparatus. 

FIG. lOe is a firagmeritary cross-sectional illustration of the apparatus of FIG. 
25 1 0d after anchoring the expandable tubularmember of the apparatus to the wellbore 
casing. 

FIG. lOf is a fragmentary cross-^ctional illustration of the apparatus of FIG. * 
lOe after initiating the axial displacement of the expansion cone. 

RG. lOg is a fragmentary cross^sectional illustration of ttie apparatus of FIG. 
30 . 10e after initiating the axial displacement of the expansion cone by pulBng on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. lOh is a fragrnentary cross-sectional illustration of the apparatus of 
FIGS. lOf and lOg after the completion of the radial expansion of the expandable 
tidE)ular member. 
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FIG. 10i is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the welltxHe casing. 

FIG. 11a is a fragmentary cross-secttortal illustration of an alternative 
embodlrmnt of an apparatus for coupling an expandat>l6 tubular memt)er to a 
preexisting structure. 

FIG. 1 1 b is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
1 la after anctoring the expandable tubular member of the apparatus to the wellbore 
casing. 

FIG. lids a fragmentary cross-sectional illustration of the apparatus of FIG. 
lib after initiating the axial dispiaoement of the expansion cone. 

FIG. 1 id is a fragmentary cross-sectional illustration of the apparatus of FIG. 
11c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

' RG. lie is a fragmentary cross^sectional illustration of the apparatus of 
FIGS. 1 id after deactivating the anchoring de>rice. 

FIG. 1 1f is a fragmentary cross-sectional iUusiration of the apparatus of FIG. 
lie after initiating the axial dispiaoement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
1 1f after the ccmrpletion of the radial expansion of the expandable tubular member. 

FIG. 12a Is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structura positioned within a wellbore. 

FIG. 12b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12a after expanding the expandable expansion cone in order to anchor the 
expandable tubular merhber to the wellbore oasing. 

FIG. 12c is a fragmentary cross-^sectional illustration of the apparatus of FIG. 
12b after initiating the axial dispiaoement of the expandable expansion cone. 

FIG. 12d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentary cross-sectional IHustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellt)ore. 
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FIG. 13b is a fragmentary cross-sectional Hlustratton of the apparatus of F(G. ^ 
13a after activating the shape memory we\a\ inserts in order to anchor the 
expandable tubular member to the welibore casing. 

FIG. 1 3c is a fragmentary cross-sectional lUustrBtion of the apparatus of FIG. 
5 13b after initiating the axial displacement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
. 13c after completing the radial expansion of the expandable tubular member. 

FiG. 14a is a fragmentary cross-secdonal illustration of an aKemative 
embodiment of an apparatus for coupling an expandable tubular nfiember to a 
10 preexisting structure posiUoned within a wellbore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the padier to the welHwre casing. 

FIG. 14c is a fragmentary cross-secttonal illustration of the apparatus of FIG. 
14b after initiatirig the axial displacement of the expandable tubular member towards 
15 the expansion cone^ 

FiG. 14d is a fragmentary cross-sectionai iliustration of the apparatus of FIG. 
14c after redially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20 14d after decoupling the packer firom the wellbore casing. 

FIG. 14f is a fragmtentary cross-sectional illustration of the apparatus of FIG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a fragmentary cross-sectional illustration of the completion of the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a wellbore. 

FiG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 ISa after coupling the resilient anchor to the wellbore casing. 

FIG. 15c is a fragmentary ooss-sectiorial illustration of the apparatus of FIG. 
15b after initiating the axial displacenrient of the expansion cone. 

FIG. 15d is a fnsigmehtary cross-sectional iHustration of the apparatus of FIG. 
1 5c after completion of the radial expansion of the expandable tubular member. 
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FIG. 16a is a top view of an embodiment of a resilient.anchor for use in the 
apparatus of FIG. 15a. 

FIG. 16b is a top view of the resilient anchor of FIG. 16a after releasing the 
colled resilient member. 
5 FIG. 17a Is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatus of FIG. 15a. 

FIG.. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resilient elemmts. 

FIG. 18a is a fragmentary ooss-secBonal top view of an alternate 
10 embodiment of a resilient anchor for use in the apparatus of FIG. 15a. 

FIG. 18b te a fragmentary cross-secttonal top view of the resilient anchor of 
FIG. 18a after releasing the resilient elements. 

FIG. 19a is an ftont view of an embodiment of an expandable tubular 
member including one or nme resiUent panels. 
15 FIG. 19b b a cross-secUonal view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a a fragmentaiy cross-sectional illustratioh of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned within a weilbore. 

FIG. 20b is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
20a after coupling the anchor to the weilbore casing. 

FIG. 20c Is a fragmentary cross-secUonal illustration of the apparatus of RG. 
20b after initiating the axteil displacement of tt>e expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandable tubular member. 

FIG. 21a is an illustratidn of an embodiment of the anchor of the apparatus of 
FIG. 20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a after outwardly extending 
30 thespkes. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c Is a cross-secHonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustratiCHi of an alternative 
embodiment of an apparatus for coupling an expandat>le tubular member to a 
5 preexisting structure positioned vyrlthin a weltbore. 

FIG. 23b is a fragmentary cross-sectional lllustFation of the apparatus of FIG. 
20a after injecting a quantity of a hardenaUe fluidic sealing material into the open 
hde wellbore section proximate the lower section of the expandable tubular 
nfiember. 

10 FIG. 23c Is a fragmentary cross-secHmal illustration of the apparatus of FIG. 

23b after penmlttfng the harderiable fluidic sealing material to at least partially cure. 

FIG. 23d is a frs^mentary cross-sectional illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
IS. 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectional Dlustraition of an alternative 
embodiment of an apparatus and method for ooupOng an expandable tubular 
member to a preexisting stmcture positioned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

24a after releasing the padcer. 

FIG. ^4c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-sectional illustration of an aitematlve 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wellbore section. 

FIG. 25b Is a fragiDentary cross-sedional illustration of the apparatus of FIG. 
25a after injecting a quantity of a fluidic material into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of ttie expandable tubular mentber. 

FIG. 25c Is a fragnDentdry cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular member off of the expanston bone. 
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^ FIG. 26a is a fragmentary cross-sectional illustration of an altenfiative 

enibodlment of an apparatus arid method for coupling an expandable tubular 
.r member to a preexisting structure. 

• FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 

5 26a aft^ the Initiation of the radial expansion process. 

FIG. 26c is a fragmentary cross-sectional illustration of the completion of the 
^ radial expansion process using the .apparatus of FIG. 26b. 

FIG. 27 is a flo^ chart illustration of a prefened embodiment of a method of 
coupling an expandable tubular to a premlsting structure. 
10 RG. 28 is a crosfr-sectional Uustration of an expandable tubular coupled to a 

preexisting structure using an expansion cone. 

RG. 29 is a cross-sectional illustration of the isubsequent application of radial 
pressure to the expandable tubular member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tut)ular members to a preexisting 

structure Is provided. In a preferred embodiment, the tubutar members are coupled 
to the preexisting structure by radially expanding the tubular members into contact 
wHh the preexisting staicture. In a preferred ernbodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexisting 
^ 20 structure and tlien pulling an expansion cone through the tubular members. In this 

manner, the tubular members are radially expanded and coupled to the preexisting 
^ structure. 

Referring initially to FIGS, la, lb, 1c, Id, 1e, If and 1g. a preferred 
^ embodiment of a method and apparatus for coupling an expandable tubular member 

25 to a preexisting structure will be descrit>ed. Referring to Fig. la, a wellbore casing 
^ 100 is positioned within a subterranean formation 105. The wellbore casing 100 

may be positioned in any orientatioii from the vertical direction to the horizontal 
direction. The wellbore casing 100 further Includes one or more openings 110 that 
may have been the result of urrintentional damage to the wellbore casing 100, or 
30 due to a prior perforation or fracturing operation performed upon the surrounding 
^ subterranean fbnmation 105. As will be recognized by persons having ordinary sidll 

in the art, the openings 1 10 can adversely affect ttie subsequent operation and use 
^ of the wellbore casing 100 unless they are sealed off. 

In a preferred embodiment, an apparatus 115 is utffized to seal off the 
r 35 openings 110 in the wellbore casing 100.. More generally, the apparatus 115 is 
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preferably utilized to form or repair wetlbore casings, pipelines, or structural 
supports. 

The apparatus 115 preferably includes a first support member '120, a second 
support member 125, an expansion cone 130, an anchoring device 135, and 
expandable tubular member 140, and one or more sealing members 145. 

The first support member 120 Is preferably adapted to be coupled to a 
sur^ locajtion. The first support member 120 is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fluldic materials end/or electrical current and/br communication signals 
from a surface location to the mchoring device 135. The first support member 120 
may, for example, be conventional oomrnerdaHy available slide wire, braided wire, 
coiled tubing, or drilling stodc material. 

The second support mertiber 125 is preferably adapted to be coupled to a 
surface location. The second 'support member 125 is further coupled to the 
expanston cone 130. The second support member 125 is preferably adapted to 
penrnit ttie expansion cane 130 to be axially displaced relative to ttie first support 
member 120. The second support member 125 may. for example, be conventional 
oommerdaHy available slide v^re, braided wire, coiled tubing, or drilling stock 
material. 

The expansion cone 130 is coupled to ttie second support member 125. The 
expansion cone 130 is preferably adapted to radially expand the expandable tubulai* 
member 140 when tiie expansion cone 130 is axiaily displaced relative to the 
expandable tubular member 140. In a prefened embodiment, ttie expansion cone 
130 is provided substantially as disclosed in one or more of ttie following: (1) U.S. 
utility patent application serial no. 08/454,139, attorney dodcet no. 25791.3.02, filed 
on 12/3/1999, whidi dairned ttie benefit of ttie filing date of U.S. provisional patent 
application no. 60/111,293. attorney dod<et no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilHy patent application serial no. 09/510.913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which claimed ttie benefit of ttie filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney dodcet no. 25791.8.02. filed on 2/10/2000, which 
claimed ttie benefit of the filing date of U.S. provisional apptication no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attomey dodcet no. 25791.9.02. fited on 11/15/1999. which daimeci ttie benefit of 
ttie filing date of US. provisional application no. 60/108,558. attomey dodcet no. 
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25791.9, filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546, 
filed on 2/18/2000; <6) U.S. utility patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000, which claimed the t>en6fit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

5 application no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the t>eheflt of the filing dates of U.S. pix>visk)nal applk:9tion no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appication no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appficatk>n no. 09/511,941, attorney docket no. 25791.16.02. filed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applteatton no. 09/588,946. atlonriey docket no. 25791.17.02, filed on June 7. 2000. 
whteh claimed the t>enefit of the filing date of U.S. provisional patent applicatton 
serial no. 60/137.998. attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15. utHHy patent applicatton no. 09/559,1:2. attomey docket no. ;!5791 .23.02, filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attomey dobket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal iapplicatton no. 60/146.203, attomey docket no. ^791.25. fitod on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039, attomey docket no. 

20 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671, attomey docket no. 25791.27^ fitod on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisk>nal patent application no. 60/159.033, attonrtey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 

25. attomey docket no. , 25791 .39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The anchoring device 135 is coupled to ttie first support member 120. The 
anchoring device 135 to preferably adapted to be controllabty coupled to Vhe 
expandable tubular member 140 and the wellbore casing 100. In ttiis manner, ttie 

30 anchoring device 135 preferably controllably. anchors ttie expandable tubular 
member 140 to ttie wellbore casing 100 to fecilitate ttie radial expansion of ttie 
exparKiable tubular member 140 by the axial displacement of the expanston cone 
130. In a prefenred emttodiment. ttie anchoring device 135 includes one or more 
expandabto elements 150 that are adapted to contrdlably extend from the body of 

35 ttie anchoring devtoe 135 to engage both ttie expandabto tubutor menrtber 140 and 
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the wellbore casing 100. In a preferred embodiment the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 is any one of the hydraultcally actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes. 
5 The expandable tubular member 140 is removaMy coupled to the expansion 

cone 130. The expandable tubular membei" 140 is further preferably adapted to be 
. removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred embodiment, the expandable tubular member 140 includes one or more 
andioring wmdows 155 for penmitling the expandabte elements 150 of the 

10 anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubular member 140. 

in a preferred embodiment, the exparKlable tubular member 140 further 
indudes a lower sedion 160, an intermediate section 165. and an upper section 
170. In a prefenied embodiment, the lower section 160 indudes the anchoring 

15 windows 155 in order to provide anchoring at an .end portion of the expandable 
tubuleu- member 140. In a preferred embodiment, the wall tMckness of the lower and 
intefnnediate sections, 160 and 165. are less than the vtall thidtness of the upper 
section 170 in order to optimally couple the radially expanded portion of the 
expandable tubular member 140 to the wellbore casing 100. 

20 In a preferred embodiment, the expandabte tubular mOTiber 140 Is further 

providml substenltelly as disdosed in One or more of the followtng: (1) U.S. utiRty 
patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999. which dalmed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney docket no. 25791.3, fited on 12/7/1998; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. whkdi daimed the benefit of the filing date of U.S. provisional 
appHcation no: 60/121.702, filed on 2/25/1999: (3) U.S. ufilrty patent application 
sertel no. 09/502.350. attorney docket no. 25791.8.02. fited on 2/10/2000, whteh 
daimed the benefit of the filing date of U.S. provisional applteation no. 60/119.611. 

30 attemey docket no. 25791 .8; (4) U.S. utiBty patent appficatMNi sertel no. 09/440.338. 
attorney docket no. 25791.0.02. fited on 11/15/1999. whidi daimed the benefit of 
the filing date of U.S. proVtetonal applkatton no. 60/108,558, attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent applicatten no. 60/183,546, 
fited on 2/18/2i000: (6) U.S. utility patent applicatten no. 09/523,460. attorney docket 

35 no. 25791.11.02. fited on 3/10/2000, which daimed the benefit of the filmg date of 
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U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. .25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

5 applcatlon no. 60/154,047, attorney docket no. 25791^. filed on 9/16/1999; (8) 
U.S. utility applicatkxi no. 09/511.941, attorney docket no. ^91. 16.02. filed on 
2/24/2000. whtoh dalmed ttw benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applk»tk>n no. 09/588,946. attorrfey docket no. 25791.17.02. filed on June 7, 2000. 

10. which claimed ttte benefit of the filing date of U.S. provistonal patent appHcatton 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiltty patent appltoation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whtoh claimed ttie benefit of ttw filing date of U.S. provistonal appHcatton 
no. 60/131,106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 

15 provistonal appHcatton no. 60/146,203. attorn^ dodwt no. 25791.25. fOed on 
7/29/1999; (12) U.S. provistonal applteatton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent appltoatton serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appHcatton no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 

20 U.S. provistonal patent appiicatton no. 60/159.033, attomey docket no, 25791.37, 
fited on 10/12/1999; and (16) U.S. provistonal patent appHcatton no. 60/165.228, 
attomey docket no. 25791.39. fited on 11/12/1099. ttte disclosures of whtoh are 
Incorporated herein by reference. 

The sealing members 145 are coupled to the outer surface of the upper 

25 portton 170 of flie dependable tubular member 140. The sealing members 145 are 
preferably adapted to engage and flutoidy seal the interfece between ttte radially 
expanded expandabte tubular member 140 and ttie vralibore casing 100. in a 
. prefeHBd embodiment, ttie apparatus 115 includes a plureltty- of seaHng membere 
145. in a preferred embodiment^ ttte sealing membere 145 surround and isotete the 

30 opening 110. 

As Illustrated in FIG. la, ttie apparatus 115 b preferably positioned wittiin the 
welibore casing 100 witti ttw expandable tubular rnember 140 positioned in 
opposing relation to ttie opening 110. In a preferred embodiment, ttie apparatus 
lis includes a plurality of sealing members 145 ttiat are posHtoned above and 



23 



below the opening 110. In this manner, the radial expanston of the expandable 
tubular member 140 optimally flukJIdy isolates the opening 110. 

As illustrated in FIG. lb, the apparatus 1 15 Is then anchored to the wellbore 
casing 100 using the anchoring device 135. In. a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring virindpw 155 in 
the expandable tubular member 140 into Intimate contact with the wellbore casing 
100. In this manner, the lower section 160 of the expandable tubular merrier 140 is 
removably coupled to the wellbore casing 100. 

, In an alternative embodiment a compressible cement and/or epoxy is then 
injected Into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy 
is then pennitted .to at least partially cure prior to the initiation of the radial expansion 
process, in this manner, an annular structural support and fluidic seal Is provided 
aromd the tubular rnernber 140. 

As illustrated M FIG. 1c, the expansion cone 130 is then axially displaoed by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion cone 130 radially expands the 
expandable tubular mennber 140;into intlmata contact with the walls of the weHbore 
casing 100. 

In an alternative embodiment, as illustrated in FIG. Id, the axial 
displacement of the expansion cone 130 is enhanced by injecting a pressurized 
fluidic material Into the annular space between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluidic material. 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated In FIGS. 1e, If, and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130, the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifting the first support member 120 and anchoring device 135 
from the weHbore casing 100. 

As illustrated in FIG. 1g. in a preferred embodiment, the opening 110 in.the 
wellbore casing 100 is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are optimally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural supports. 

Referring to FIGS, 2a, 2b, 2c 2d. 2e and 2f. an alternative embodiment of a 
^ 5 method and apparatus for coupling an expandable tubular member to a preexisting 

structure will be described. Refemng to Fig. 2a. a wellbore casing 200 and an open 
^ hole wellbore section 205 are positioned within a subterranean formation 210. The 

wellbore casing 200 and the open hole wellbore section 205 may be positioned In 
^ any orientation from the vertical direction to the hort^ 

10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubular member ta an end portion of the wellbore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portbn. More 
generally, the apparatus 215 is pr^erat>ly utilized to form or repair wellbore oasings, 
pipelines, or structural.supports. 
15 The apparatus 21 5 preferably includes a first support member 220. a second 

^ support member 225, an expansion cone 230. an anchoring device 235, an 

expandable tubular member 240, one or more upper sealing members 245, one or 
^ more lower sealing members 250. and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
20 surfece location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
^ pressurized fluidic materials and/or electrical cunrent and/or communication signals 

from a surfede location to the anchoring device 235. The first support member 220 
p. may, for example, be conventional commerdaily available slide wire, braided wire, 

25 colled tubing, or drilling stodc material. 
^ The second support member 225 is preferably adapted to be coupled to a 

surface location. The second support member 225 Is further coupled to the 
expanskm cone 230. The second support , member 225 is preferably adapted to 
penmtt the expansion cone 230 to be axially displaced relative to the first support 
30 member 220. The second support member 225 may, for example, be conventional 
commerdaily available slick wire, braided wire, coiled tubing, or drilling stock 
material. 

In an altemative embodiment, the support member 220 is telescopically 
coupled to the support member 225, and the support member 225 is coupled to a 
35 surfece support structure. 
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The expansion cone 230 is coupled to the second support member 225. The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
member 240 when the expanston cone 230 is axially displaced relative to the 
expandable tubular member 240. In a prefenned embodiment, the expansion cone 
230 is provided substantially as discic»ed in one or more of the following: (1) U.S. 
utility patent application serial no. 09/454,139, attorney docket no. 25791.3.02. filed 
on 12/3/1999. which dairned the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
m 2/23/2000. which claimed the benefit of the filing date, of U.S. provistonal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.^. attorney docket no. 25791.8.0^ filed ori 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 6Q/t19.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999, whteh claimed the benefit of 
the filing dale of U.S. provisional applteatlon no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent applicatton no. 60/183.548, 
filed on 2/18/2000; (6) U.S. utility patent appltoatlon no. 08/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whtoh claimed the benefit of the filing date of 
U.8. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appltoation no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provisional applicatk>n no. 
60/121,841. attomey docket no. 2579^12. filed on 2/26/1999 and U.S. provisional 
appltoation no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attontey docket no. 25791.16,02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. proveional serial no. 
60/121, 9(37, attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent' 
applteatlon no. 09/588,946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the ffling date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatton na 09/559.122. attomey docket no. 25791.23.02. filed on 
. 4^6/2000. whteh daimed the benefit of the filing date of U.S. provisional application 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonai appHcatton no. 60/146,203, attomey docket no. 25791.25, fil(9d on 
7/^1999; (12) U.S. provistonai applicatton no. 60/143.039. attomey docket no. 

26 



25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcatlon serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U,S. provlstonal patent applicatton no. 60/159.033, attorney docket no. 25791.37, 

5 filed on 10/12/1999; and (16) U.S. provlstonal patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of which are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support member 220. The 
anchoring devtoe 235 is preferebly adapted to be controOably coupled to the 

10 expandable tubular member 240 and the open hole wellbore section 205. In this 
manner, the anchoring device 235 preferably cmtroliably anchore the expandable 
tubular member 240 to the open hole wellbore sectton to fadlitate the radial 
expanston of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodiment, the anchoring device 235 Includes 

15 one or more expandabte elements 260 that are adapted to controilaWy extend firom 
the body of the anchoring device 235 to engage both the flexible coupling etement 
255 and the open bote wellbore sectton 205. In a preterred embodiment, the 
expandabte etements 260 are actuated using fluidic pressure. In a preferred 
embodiment, the anchoring device 235 is any one of the hydrauiically actuated 

20 packers commercially availabte from Halliburton Energy Services or Baker-Hughes. 

The expandable tubular member 240 Is removably coupled to the expansion 
cone 230. The expandable tubuter member 240 is further preferably coupted to the 
flexibte coupling element 255. 

In a preferred embodiment, the expandable tubular member 240 further 

25 includes a lower section 265, an intennediate section 270. and an upper section 
275. In a preferred embodiment, the lower section 265 is coupled to the flexibte 
coupling etement 255 in order to provMe anchoring at an end portton of the 
expandabte tubular member 240. In a preferred embodiment, the wall thickness of 
the tower and intemnedtete sections, 265 and 270, are less than the wedl thickness of 

30 the upper section 275 In order to optimally coupte the radtelly expanded portton of 
the expandabte tubular member 240 to the wellbore casing 200 and the open hote 
wellbore section 205. 

In a preferred embodiment, the expandabte tubular member 240 is further 
provided substenttelly as dtectosed in one or more of the following: (1) U.S. utility 

35 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999. which claimed the benefit of the filing date cf U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 

5 applicatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8:02, filed on 2/10/2000. which 
claimed the benefit cf the filing date of U.S. piovisionirt api^icatkm no. 60/1 19.61 1 . 
attorney docket no. 29791.8; (4) U.S. utflity patent applicatton serial no. 09f440.338. 
attorney docket no. 25791.9:02, filed on 11/1S/1999. which claimed the be>nefit of 

10 the fiiirig date of U.S. provisfcmal appiicatkm no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistenal patent application no. 60/183.546,^ 
flted on 2/18/2000; (6) U.S. utility patent applteatton no. 09/523,460. attomey docket 
na 25791.11.02. fited on 3/10/2000. which daimed the benefit of the filing date of 
U.S. proviskNiai applteatton no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 

15 application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000, 
which daimed the berafit of the filing dates of U.S. proviskMial applicatkm no. 
60/121.841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02. filed on 

20 2^4/2000. which daimed ttie benefit of ttie filing date of U.S. provistonal serial no. 
60/121.907, attomey docket no. 25791.16. filed on 2/26/1 99^; (9) U.S. utility patent 
application no. 09/588,946, attomey docket no. 25791.17.02. filed on June 7. 2000. 
which daimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 

25 utility patent appltoation no. 09/559.122, attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106. attomey docket no. 25701.23» filed on 4/26/1999; (11) U.S. 
piDvlsional applicatton no. 60/146.203, attomey docket no. 25791.25. fited on 
7/29/1999; (12) U.S. provistonal appltoation no. 60/143,039. attomey docket no. 

30 25791.26. filed on 7/9/1999; (13) U.S. provistoral patent applicatton serial no. 
60/162.671. attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provisional 
appltoation no. 60/159,039. attomey docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attomey docket no. 25791.37. ^ 
fited on 10/12/1999; and (16) U.S. provistonal patent appRcation no. 60/165,228. 
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attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference* 

The upper sealing memt)ers 245 are coupled to the outer surface of the 
upper portion 275 of the expandable tubular member 240. The upper sedlirtg 

5 members 245 are preferably adapted to engage and fiuididy seal the Interface 
between the radially expanded expandable tubular member 240 and the weDbore . 
casing 200.. In a preferred embodiment, the apparatus 215 includes a plurality of 
. upper sealing members 2^45. 

The lower sealing members 250 are coupled to the outer surface of the 

10 upper portipn 275 of the expandable tubutar member 240. The lower sealing 
members 250 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular member 240 and the open 
weilbore section 205. In a preferred embodimerit. the apparatus 215 includes a 
plurality of lower sealing members 250. 

15 The flexible coupling element 255 is coupled to the lower portion 285 of the 

expandable tubular member 240. The flexible coupling element 255 is preferably 
adapted to radially expanded by the anchoring device 235 into engagement within 
the watb of the open hole weilbore section 205. In this manner, the lower portion 
265 of the expandable tubular member 240 Is coupled to the walls of the open hole 

20 weilbore section 205. In a preferred embodiment the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engaging the walls of the open 
hole weilbore section 205. 

As illustrated in FIG. 2a. the apparatus 215 is preferably positioned with the 

25 expandable tubular member 240 positkMied in overlapping relation with a portton of 
the weilbore casing 200. In this manner, the radially expanded tubular niember 240 
is coupled to the tower portion of the weilbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are pmitioned in opposing reiatton to 
the lower portton of the weHbore casing 200 and the lower sealing membere 250 are 

30 positioned in opposing reiatton to the.waHs of the open hole wellbore sectton 205. In 
this manner, the interfece between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore section 205 Is optimally fluididy 



As illustrated in FIQ. 2b. the apparaU^ 215 is then anchored to the open 
35 hole wellbore section 205 using the anchoring devtee 235. In a preferred 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended from the anchoring device 235 causing the flexible coupling 
element 255 to radially exparuj Into intimate contact with the walls of the open hole 
weBbore section 205. In this manner, the lower section 265 of the expandable 
tubular member 240 Is removably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injeded Into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole vi^llbore section 
205, The cx)rrq>ressible cement and/or epoxy is then pemnttted to at least partially 
cure prior to the Initiation of the radial expansion process. In this manner, an 
annular structural support and fluidic seal is provided around the tubular member 
240. 

As Illustrated in FIG. 2c ttie expansion cone 230 is then axiaOy displaced by 
applying an axial force to the second support member 225. In a prefened 
embodiment, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 nnto intimate contact with the walls of the open hole 
wellbore section 205. 

In an altemative embodiment, as illustrated in FIG. 2d, the axial 
displacement of the expansion cone 230 is enhanced by injecting a pressurized 
fluidic n^erial into the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material 
In this manner, a temporary need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular nr)ember 240 
has been radially e^qpanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring device 235 are preferably removed 
from expandable tubular member 240 by de-pressurizing the anchoring device 235 
and then lifting the first support member 220 and anchoring device 235 from the 
wellbore casing 200 and the open hole wellbore section 205. 

Referring to FIGS, 3d^ 3b, 3c, and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnicture will be described. Referring to Rg. 3a. a wellbore casing 300 is positioned 
within a subterranean fomiation 305. The wellbore casing 300 may be positioned in 
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any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 300 further indudes one or more openings 310 that may have been the result 
of unintentional damage to the welll3ore casing 300. or due to a prior perforation or 
fracturing operation perfonned upon the surrounding subtenanean formation 305. 
As wHI be recognized by persons having ordinary skill In the art the openings 310 
can adversely affect tiie subsequent operation and use of the wetlbore casing 300 
unless they are sealed off . 

In a preferred embodinnent, an apparatus 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
preferably utilized to form or repair wellbore casings* pipelines, or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoring device 330, an expandable tubular miember 335, and one or 
nrxxe sealing members 340. 

The support member 320 is preferably adapted to be coupled to a surface 
location. The support member 320 is further coupled to tiie expansion cone 325 
and the anchoring, device 330. The support nmi^r 320 is preferably adapted to 
convey pressurized fluidic materials arid/or etedrical current and/or communication 
signals from a surface location to the anchoring device 330. The support merhber 
320 may, for example, be conventional commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The expanston cone 325 Is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the expanston cone 325 is axially displaced relative to the 
expandable tubular member 335. In a prefened embodiment, the expansk>n cone 
325 Is provMed substantially as disclosed in one or more of the foltowing: (1) U.S. 
utility patent application serial no. 09(454,139, attorney docket no. ^791.3.02, filed 
on 12/3/1999, which claimed ttte benefit of the filing date of U.S. provistonal patent 
appltoation no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whk:h claimed the Isenefit of ttte filing date of U.S. provistonal 
application no. 60/121.702, filed .on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whteh 
claimed the benefit of the fifing date of U.S. provisional application no. 60/1 19,61 1 , 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
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attorney docket no. 25791.9.02, filed on 11/15/1999, Which claimed the benefit of 
the filing date of U.S. provisional application, no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent applicaton nO. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, atton^y docket 
5 . no. 25791.11.02, filed on 3/10/2000, which claimed the benefiX of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney , docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the b^nefH of the fiHng dates of U.S. provistonal application no. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 

10 appUcatton no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applteation no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the l>enefit of the filing date of U.S. proviskmal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. uUltty patent 
applteation no. 09/588.946. attomiey docket no. 25791.17.02, filed on June 7, 2000, 

15 which claimed the t)eneflt of the filing date of U.S: provisional patent appHcatton 
serial no. 60/137,998, attpmey docket no. 25791.17, filed Qn 6/7/1999; (10) U.S. 
utiMy patent applicatibn no. 09/559,122, attorney docket no. 25791^3.02. filed on 
4/26/2000, which claimed the twnefit of the filing date of U.S. provistonal applicatton 
rK). 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

20 provisional application no. 60/146,203, attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attomey docket no. 25791.36, filed on 10/12.1999; (15) 

25 U.S. provisional patent applteation no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attomey docket no. 25791.39, filed oh 11/12/1999, the disctesures of which are 
incorporated herein by reference. 

The anchoring device 330 is coupled to the support member 320 and the 

30 expansion cone 325. The anchoring device 335 is preferably adapted to controllabiy 
coupled to the expandable tubular hniember 335 to. the wellbore casing 300. In this 
manner, the anchoring device 330 preferably oontrollaUy anciiors the expandable 
tubular memt>er 335 to the wellbore casing 300 to facilitate the radial expansion of 
the expandable tubular member 335 the axial displacement of the expansion 

35 cone 325. In a preferred embodiment, the anchoring device 330 includes one or 

32 



more e)(pandable elements 345 that are adapted to controllably extend from the 
body of the anchoring device 330 to radially displace correspondtng engagement 
elements 350 provided in the expandable tubular member 335. In a pretend 
embodiment, the radial displacement of the engagement elements 350 couples the 

5 expandable tubular member 335 to the wellbore casing 300. In a preferred 
embodiment, the expandable elements 345 are pistons that are actuated using 
fluidic pressure. In a preferred embodinient, the anchoring device 330 is any one of 
the hydreuiically actuated anchoring devices commercially available from Halliburton 
Energy Services or Baker-Hughes. 

10 In an alternative embodiment, the expafidable elements 345 sro explosive 

devices that controllably generate a radially directed explosive force for radially 
displacing the engagement elements 350. In a preferred embodiment the explosive 
expandable elements 345 are shaped explosive charges commercially available 
from Halliburton Enen^ Services. 

15 The expandable tubuter rnernbetf* 335 is rernovably coupled to the expansto^ 

cone 325. In a prefenred embodiment the expandable tubular member 335 includes 
one or more engagement devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with thci walls of the welll)ore casing 300. 
In this manner, the expandable tubular member 335 Is coupled to the wellbore 

20 casing 300. In a preferred embodiment the engagement devices 350 include teeth 
for biting into the surface of the wellbore casing 1 00. 

In a preferred embodlnnent the expandable tubular member 335 further 
includes a lower section 355, an intermediate section 360, arKl an upper section 
365. In a preferred embodiment the lower section^355 includes the engagement 

25 device 350 in order to provide anchoring at ah end portion of the expandable tubular 
member 335. in a preferred embodiment the wall thidcness of the lower and 
intermediate sections* 355 and 360, are less than the wall thidcness of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tubular nnember 335 to the wellbore casing 300. 

30 In a prefenred embodiment the expainddt)le tubular member 335 Is further 

provided substantially as disclosed in one or more of the following: (1) U:S. utility 
patent application serial no. 03/454,139, attorney docket no. 25791.3.02, filed on 
12^1999, which claimed the benefit of the filing date of U.S. provisional patent 
applteatlon no. 60/111,293. attorney docket no. 25791.3, filed on 12^/1998; (2) U.S. 

35 utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
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on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09^02,350, attorney docket no. 25791.8.02, filed on 2/10/2000. which ^ 
daimed the t)enefit of tt)e filing date of U.S. provisional application no. 60/119,611, 
5 attorney docket no. 25791.8; (4) U.S. utility patent application serial np. 09/440,338, ^ 
attorney docket no. 25791.9.02, filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, IBed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

10 no. 25791.11.02, filed on 3/10/2000, which daimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. provistonai application no. 
60/121,841, attorney dodcet no. 25791.12, filed on 2/26/1099. and U.S. provisional ^. 

15 applcation no. 60/154,047, attorney docket no. 25791.29. filed o^ 

U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on ^ 
2^4/2000. which daimed ttie benefit of the filing date of U.S. provistonal serial no. 
60/121 ,907, attorney docket no. 25791 .16. filed on 2/26/1 999; (9) U.S. utility patent ^ 
application no. 09/588,946, attomey docket no. 25791.17.02, filed on June 7, 2000, 

20 which daimed the benefit of the filing date of U.S. provisional patent applteation ^ 
serial no. 60/137,998, attomey docket no. 2579117, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attomey docket no. 25791.23.02, filed on ^ 
4/26/2000, which dairned tiie benefit of the filing date of U.S. provisional application 
no. 60/131,106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 

25 provi8k>nal application no. 60/146,203, attomey docket no. 25791.25, filed on . 
7/29/1999; (12) U.S. provisnnal application no. 60/143,039, attomey docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applk:ation serial no. 
60/162,671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applteation no. 60/159,039, attomey docket no. 25791.36, filed on 10/12,1999; (15) ^ 

30 U.S. provisk^nal patent application no. 60/159,033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attomey docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein liy referenpe. 

The sealing memt)ers 340 are coupled to the outer surface of the upper 

35 portion 365 of tiie expandable tubular member 335. The sealing members 340 are, ^ 
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preferably adapted to engage and fluldidy seal the interface t)etween the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
pr^erred embodiment, the apparatus 315 includes a plurality of sealing nnembers 
340. In a preferred embodiment, the sealing nrtembers 340 surround and Isolate the 
5 opening 310. 

As illustrated In FIG. 3a, the apparatus 315 Is preferably positioned within the 
wellbore casing 300 with the expandable tubular member 335 positioned in 
opposing relation to the opening 310. In a prefenred embodiment, the apparatus 
315 Includes a plurality of sealing members 340 that are positioned above and 

10. below the opening 310. In this manner, the radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 310. 

As illustrated in FIG. 3b, the expandable tubuliar member 335 of the 
apparatus 315 Is then anchored to the wellbore casing 300 using the anchoring 
device 330. in a preferred embodiment, the anchoring device 330 Is pressurized 

15 and the expandable element 345 Is extended from the anchoring device 330 and 
radially displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate contect with the wellbore casing 300. In this 
. mamer, the lower section 355 of the expandable tubular member 335 Is coupled to 
the welibore casing 300. 

20 In an alternative embodiment, a compressible cement and/or epoxy is then 

Injected into the annular space between the unexpended portion of the tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annuter stnictural support and fluidic seal is provided 

25 around the tubular member 335. 

As illustrated in FIG. 3c, the anchoring device 330 is then deactivated and 
Ihe expansion cone 325 is axlally displaced by applying an axial force to the support 
. member 320. In a preferred embodirient, the deacHvation of the anchoring device 
330 causes the expandable elemente 345 to radially retract into the mchoring 

30 device 330. Altematively, the expandable etemerite 345 are resilientiy coupted to 
the anchoring device 330. In this nrtanner, the expandable elemente 345 retract 
automaticaily upon the deactivation of the anchoring device 330. In a preferred 
embodiment, the axial displacement of the expansion cone 325 radially expands the 
expandable tubuter member 335 Into Intimate contect the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expartdable tulHilar member 335 has been 
radially expanded by the axial displacement of the expansion cone 335, the support 
member 320. expansion cone 325, and the anchoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 

In a preferred embodiment, the opening 310 In the wellbore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
Is used to repair or forni wellbore casings, pipelines, and structural supports. 

Refening to FIG. 4, an embodiment of a system 400 for applying an axial 
force to the expansion cones 130, 230. and 325 Includes a lifting device 405. a first 
support member 410. a shock absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to mininrto the transfer of 
shock loads, created during the complsition of the radial expansion of tubular 
members by the expanston cones 130. 230, and 325. to the lifting device 405. In 
' this manner, the radial expansion of tubular members by the expansion cones 130, 
230 and 325 is provMed in an optimally safe manner. 

The lifting device 405 is supported at a surface location and Is coupled to the 
first support member 410. The lifting devtoe 405 may comprise any number of 
oonventtonal commercially available lifting devices suitable for manipulating tubular 
members within a wellbore. 

The first support member 410 is coupled to the lifling device 405 and the 
shock absorber 415. The first support member 410 may comprfee any number of 
conventional commercially available support members such as. for example, colled 
tubing, a drill string, a wireline, braided wire, or a slick line. 

The shock absorii)er 415 is coupled to the first support member 410 and the 
second support member 420. The shock absort>er 415 is preferably adapted to 
absorb shock loads transmitted from the second support member 420. The shock 
absort)er 415 nnay be any number of conventfenal commerdally available shock 
absort)ers. 

The second support member 420 is coupled to the shock absorber 415. The 
second support merriber 420 is further preferably adapted to be coupled to one or 
more of the expanston cones 1 30^ 230 and 325. 

In a preferred embodiment, during operation of the system 400, the lifting 
device applies an axial force to one of the expansiori cones 130, 230 ahd 325 in 
order to radially expand tubular members. In a preferred embodiment, upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325. exit the radially expanded tubular members, the sudden shock loads 
generated are absorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansion of tubular members by pulling the expansion cones 
5 130, 230 and 325 using the lifting devtee 405 is provkled in an optimally safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 ^ use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
prefened embodiment the system 500 includes an upper ring 505, a sealing 

10 elMnent 51 0» and a lower ring 515. In a preferred embodiment, the upper ring 505, 
the sealing element 510. and the tower ring 515 are provided on the outer surfaces 
of the expandcA)le tubular members 140^ 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
ring 505, the sealbDg element 510^ and the kywer ring 515 engage the interior 

IS surface of the preexisting stnicture that the expandable tubular members 140, 240 
and 335 are coupled to. In a prefened embodiment, the upper and tower rings, 505 
and 515, penetrate the Interior surtece of the preexisting stnicture that the 
expandable tubular members 140, 240 and 335 are oouptod to in order to optimally 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 

20 preferred embodiment, the searing element 510 is compressed Into contact with the 
interior surfece of the preexisting stmcture that the expandable tubular members 
140, 240 and 335 are coupled to in order to optinuiliy fluklidy seal the Interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

. In a preferred embodiment, the upper and tower rings. 505 and 515, extend 

25 from the outer surfaces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to inches. In a prefened embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" firom the outer surfaces the tubular members 140. 
240. and 335 in order to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing etoment 510 extends from the outer 

30 surteces of the tubular members 140, 240 and 335 by a distence substentidily equal 
to the extenston of the upper and tower rings, 505 and 515, above the outer 
. surteoes of the tubular members 140. 240 and 335. In a preferred embodiment, the 
sealing element 510 Is tebricated from rubber in order to optimally fluMidy seal and 
engage the preexisting structure. 
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In a preferred embodiment, the tubular members 140, 240 and 335 include a 
pluraiity of the coupling systems 500. In a preferred embodiment, the coupling 
systems 500 are provided on the lower, intenmediate. and upper portions of the 
tubular members 140, 240. and 335. 

Referring now to FIG. 6, a preferred embodiment of an expandable tubular 
member 600 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 600 preferably includes a lower portion 605, an intemiediate portion 
610, and an upper portion 615. 

The lower portion 805 Is coupled to the intemnediate portion 610. In a 
preferred embodiment, the lower portion 60S is further adapted to mate with the 
anchoring devices 135, 235, and 330. In a preferred embodiment, the loviw portton 
605 further preferably includes one or more slotted portions 620 lor fedlitating the 
radial expansion of the lower portion 605 by the anchoring devices 135*. 235, and 
330. In this manner, the lower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135, 235, and 330 into contad with the 
preextethig stnjcture. Furthemwre. in this manner, the lower portton 605 of the 
tubular meniber 600 is anchored to the preexisting stnjdure prior to the initiation of 
the radial expansion process. 

The Intennediate portion 610 te coupled to the lower portion 605 and the 
upper portton 61 5. in a preferred embodiment, the wall thicknesses of the lower and 
intennediate portions, 605 and 610, are less than the wall thickness of the upper 
portion 615 in order to fecilHate the radial expanston of the tubular member 600. In 
a preferred embodiment, the lower and intermediate porttons. 605 and 610, are 
preexpanded to mate with the expansion cone. 

Referring to FIG. 7, a prefenred embodiment of an expandable tubular 
member 700 for use in the apparatus 115. 215 and 315 will be described. In a 
preferred endNMJiment. the tubular member 700 minimizes the shock loads created 
upon the oompletton of ttie redial expansion process. In a preferred embodiment, 
the tubular member 700 Includes a lower portion 705, a tower transittonaiy portton 
710. an intennediate portton 715, an upper Irensittonary portton 720, an upper 
porton 725. and a sealing element 730. 

The tower portton 705 is ooupted to the tower transittonary portion 710. The 
tower portton 705 is preferably adapted to mate with the expanston cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediate portion 715. In a prefemed emtx}diment, the lower transitionary 
portion 710 is adapted to mate with the expansion cone. In a prefenred 
emtxxllnoent, the wall thicknesses of the lower portion 705 and the lower 
5 transitionary portion 710 are less than the wall thicknesses of the intermediate 
portion 715, the upper transitionary portion 720 and the upper portion 725 In order to 
optimally fadlitate the radial expansk)n process. 

The Intermediate portion 715 is coupled to the tower transitionary portion 71 0 
and ttie upper transitionary portion 720. In a preferred emlxxiiment, the outside 

10 diameter of the Ihtermediate portion 715 is less than the wall thicknesses of the 
lower portion 705 and the upper portion 725. 

The upper transitionary portion 720 Is coupled to the intermediate portion 
715 and ttie upper poition 725. 

The upper portion 725 is coupled to tiie upper tiransiUonary portion 720. 

15 The sealing element -730 is coupled to tiie outside surface of the 

bitennediate portion 715. In a preferred embodiment, tiie outskJe diameter of the 
sealing element 730 Is less than.or equal to the outside diameter of the lower portion 
705 and the upper portion 725 in order to optimally protect the sealing element 703 
during placement of the tubular member 700 within the preexisting structure. 

20 In a preferred embodiment, during ttie radial expansion of the tubular 

member 700 using tt)e apparatus 115, 215 and 315, the preexpansion of ttie upper 
transitionary portion 720 and ttie upper portion 725 reduces the shock loads typically 
created during the end portion of the radial expansk>n process. In this manner, the 
radial expanston process is optimally provided in a safe manner. Furthermore, 

25 because the sealing elernent 730 is preferably recessed betow the surfaces of the 
lower portion 705 and ttie upper portion 725, ttie sealing element 730 is optimally 
protected from damage during ttie placement of the tubular member 700 within the 
preexisting structure. 

Refening to RO. 8, a preferred embodiment of an exparidable tubular 

30 member 600 for use in ttie apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a tower portion 805, an intenmediate portion 
810, .and an upper portion 815. 

The tower portion 805 is coupled , to the intermediate portion 810. In a 
preferred embodiment, ttie tower portion 805 is furttier adapted to mate with the 

35 expansion cones 130, 230, 325 and the anchoring devices 135, 235, and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. Iri a preferred emlxxliment the wall thiclaiesses of the lower and 
intermediate portions. 805 and 810, are less than the wail thickness of the upper 
portion 815 in order to facilitate the radial expansion of the tubular member BOO. In 
a preferred embodiment, the lower and intermediate portions, 805 and 810, are 
pre»(pandad to hiate with the expansion cone. 

The uppw portion 815 is coupled to the intennediate portion 810. In a 
pr^erred embodiment, the upper portion 815 further preferably includes one or 
more slotied portions 820 for fadlltating the radial expansion of the upper portion 
815 by the expansion cones 130, 230. and 325. in this ntanner, the upper portion 
815 of the tubular member 800 is preferably radially expianded by the expansion 
cones 130. 230. and 325 with minimal shodc loads when the expansion cones 130, 
230 and 325 exit the expandable tubular member 800. 

RefMng to FIG. 9, a prsferred erribodiment of a method of applying an axial 
fbfce to the expansion c6ne$ 130, 230. and 325 wfll now be dascribed. In a 
prefarred embodiment, the axial displacement of the expansion cones 130. 230. and 
325 during the radial expansion process is provided by applying an axial force to the 
expansion cones 130. 230, and 325. In a preitorred ambodiment the. axial force 
provided includes the application of a substarttlally constant axial' force for some 
time periods and the application of increased axial force for other time periods In 
order to optimaliy facilitate the radial expansion process by minimizing the effects of 
friction. In a prefened embodiment, the application of the increased axial force is 
provided on a periodic basis in order to optimaily provide a variable contact area 
between the expansion cone and the tubular member being expanded. In an 
alternative emtxxliment, tlie application of the increased axial force is provided on a 
random basis in order to optimally provide a variable contact area between the 
expansion oona and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the appllcatton of constant and increased axial forces 
ranges from about 90^10 % to 60M0 % In order to optimaliy rediaily expand the 
tubular membere. In a prefenred embodiment the retto of the Increased axial fbrce 

to the substanlially constant aod^ force ranged from about 1.5 to 1 to about 4 to 1 1n 
order to optimaliy provide a variable contact area between the expansion 6one and 
the tubular member being expanded, promote more even wear of the expansion 
cone, and dean debris fifom the expansion cone surface. 
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. Referring to FIGS. 10a to 10i, an emt>odiment of an apparatus and method 

for forming a wellbore casing will now be described. As illustrated in FIG. 10a, a 
^ wellbore caslr^ 1000 and an open hole wellbore section 1005 are provided In a 

subterranean fonnation 1010. The wellbore casing 1000 and open hole wellbore 
^ 5 . section 1005 may be orientated at any orientation ranging from the vertical to the 

horizontal. In a preferred embodiment, a new s^:tion of wellbore casing is formed in 
^ the open hole wellbore section 1005 using an apparatus 1015. More generally, the 

apparatus 1D15 is utiRzed to fomi or repair wellbore casings, pipelines, or structural 
^ supports. 

10 The apparatus 1015 preferably Includes a first support member 1020, a 

^ second support member 1025, an esqwrabn cone 1030, an anchoring device 1035, 

an expandable tubular nriember 1040, one or more upper sealing nnembers 1045. 
one or mcve lower sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
1 5 surface location. The first suppprt niember 1020 is further coupled to the anchoring 
device 1035. The first support member 1020 is preferably adapted to convey 
pressurized fluidic materials and/or electrical current and/or conrvnunicafion signals 
from a surface location to thai anchoring device 1035. The first support member 
1020 may, for example, be conventional commercially available slick wire, braided 
20 vifire, colled tubing, or drilling stock material. 

The second support member 1Q25 Is preferably adapted to be coupled to a 
C surface location. The second support menrtber 1025 is further coupled to the 

expartsion cone 1030. The second support member 1025 is preferably adapted to 
P permit the expansion cone 1030 to be axiaHy displaced relative to the first support 

25 member 1020. The second support memt)er 1025 may, for example, t>e 
^ conventional commercially available sitek wire, braided wire, coiled tubing, or drilling 

slock material. 

^ ^ In an alternative embodiment, the support member 1020 is telescopically 

coupled to the support rnember 1025, and the support rnember 1025 is coupled to a 
30 surface support member. 

. The expansion cone 1030 is coupled to the second support member 1025. 
The expanston cone 1030 Is prefiBrably adapted to radially expand the expandable 
p tubular member 1040 when the expanston cone 1030 is axially displaced relative to 

the expandable tubular nnember 1040. In a prefenred embodiment, the expansion 
r 35 oone 1030 is provided substantially as disctosed in one or more of ttiefbltow^: (1) 
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U.S. utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02. 
filed on 12/3/1999, which claimed the Ijenefit of the filing date of U.S. provisional 
patent application no. 60/111^293, attorney docket no. 25791.3, filed on 12/7/1998; 
(2) U.S. utility patent application serial no. 09/510,913, attorney docket no. 
25791.7.02, filed on 2/23/2000, which daitned the t}enefit of the filing date of U.S. 
provWonal application no. 60/121J02. filed on 2/25/1999; (3) U.S. utility patent 
applicatkx) sMal no. 09/502,350. attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the t)enefit of the filing date of U.S. provlstonal application 
no. 60/119,611. attorney dod^ no. 25791.8; (4) U.S. utilify patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1099, which claimed 
the benefit of the filing date of U.S. provisfcMnal applicatkMi no. 60/108.558, attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provlstonai patent appHcatton no. 
60/183.546. filed on 2/18/2000; (6) U.S. utUlty patent appllcatkm no. 09/523.460, 
attorney docket no. 25791.11.02. filed on 3/10/2000, which claimed the tienefit of 
the filing date of U,S. proviskNial appDcathm no. 60/124,042, filed on 3/11/1999; (7) 
U.S. uUlity patent appficatton no. 00/512,895. attorney docket no: 25791.12.02, filed 
on 2/24/2000, whteh dalmed the benefit of the filing dates of U.S. provlstonal 
application no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional ?v)pllcation no. 60/154,047. attorney docket no. 25791 J29, filed on 
9/16/1999; (8) U.S. utility applicatton no. 09/511,941. attorney docket no. 
25791 .16.02, filed on 2/24/2000, which daimed the benefit of the filing date of U.S. 
provisional serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.S. utility patent applicatton no. 09/588,946. attorney docket no. 25791.17.02. 
filed on June 7, 2000, which claimed the benefit of the filing date of U.S. provisional 
patent application serial no. 60/137*998, attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent application no. 09^9,122, attorney docket no. 
25791.23.02, fitod on 4/26/2000, which daimed the benefit of the filing date tif U.S. 
provlstonal application no. 60/131.106, attorney docket no. 25791.23. filed on 
4/26/1990; (11) U.S. provlstonal applicatton no. 60/146.203. attorney docket no. 
25791^, fited on 7/28/1999; (12) U.S. provlstonal appUcation no. 60/143.039, 
attorney dticket no; 25791.26, filed on 7/9/1999; (13) U.S. provlstonal patent 
applicatton serial no. 60/162.671. attorney docket no. 25791.27, fitod on 11/1/1999; 
(14) U.S. provlstonal application no. 60/159.039. attorney docket no. 25791.36, fitod 
on 10/12.1999; (15) U.S. provisional patent application no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provlstonal patant 
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applicaticm no. 60/165,228, attorney docket no. 25791.39, filed on 11/12/1999, the 
disdosures of which are incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support niember 1020. 
The anchoring device 1035 is preferably adapted to be controllably coupled to the 
5 expandable tubular member 1040 and the open hofe wellbon^ section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors trie expandable 
tubular member 1040 to the open bole wellbore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
mpansion cone 1030. 

10 In a preferred embodim^t, the anchoring device 1035 includes one or more 

expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexible coupling element 1055 and 
the open hole weObore section 1005. In a preferred embodiment, the expandable 
demente 1060 are actuated using fluidic pressure. 

15 In a preferred embodiment, the arichoring .device 1035 further includes a 

fluid passage 1036 adapted to receive a ball plug or other similar valving element 
In this nteinher, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be controlldbly plugged. In a preferred embodiment 
the anchoring device 1035 is any one of the hydragtically actuated packers 

20 convnercialiy availabfe fram i^altiburton Energy Services or Baker-Hughes, oKXlrfled 
in accordance with the teachings of the present disck^ute. 

In a preferred embodiment, the andioring devfees 135, 235, and 330 are 
also nxxJifled to includes a flukl passage that can be controllably plugged in order to 
pennit fluidk: materials to be exhausted from the anchoring devices 135, 235, and 

25 330. 

The expandable tubular member 1040 is removably coupled to the 
expansk3n cone 1030. The expandable tubular member 1040 is further preferably 
coupled to the flexible coupling element 1055. 

In a prefened embodinient the expandable tubular member 1040 further 
30 Includes a lower sectton 1065. an intemnediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower section 1065 is coupled to the flexible 
coupling element 1055 in order, to provide anchoring at an end portkxi of the 
expandaUe tubular member 1040. In a preferred embodiment, the wall thickness of 
the tower and intermediate secttons. 1065 and 1070, are less than the wall thickness 
35 of the upper section 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole weilbore section 1005. 

In a preferred embodiment, the expandable tubular member 1040 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
patent application serial no. 09/454,139, attomey docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utflity patent application serial no. 09/510.913. attomey docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
applicatkm no. 60/121.702, filed on 2/25/1999; (3) U.S. utaHty patent application 
serial no. 09/502.350. attomey docket no. 25791.8.02. filed on 2/10/2000. whteh 
claimed the benefit of the filing date of U.S. provlskHial appHcatkxi no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. prbvistonsri application no. 60/108.558. attorney docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provisional patent applteatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utHity patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. piovisfonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applteatlon no. 09/512,895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional application no. ^ 
60/121.841. attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154,047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attomey docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appiicatton 
serial no. 60/137.998, attomey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent appiicatton no. 09/559,122. attomey docket no. 25791.23.02. filed on 
4/26/^)00. which claimed the benefit of the filing date of U.S. provistonal appiicatton 
no. 60/131.106, attomey docket no. 25791.23. filed on 4/26/1999; (11) O.S. 
provistonal applteatton no. 60/146,203. attomey docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal appiicatton no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteatlon serial no. 
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60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S: proviskmal 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999r and (16) U.S. provistonal patent applicatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of ¥vhteh are 
incorporated herein by reference. 

In a preferred embodiment, ttie expandable tubular member 1040 is furttier 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and Dlustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to ttie outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and flukitoly seal the internee 
betMmn the radially expanded expandable tubular member 1040 and the vvellborB 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a pluraltty of 
upper sealing rhembers 1045. 

The tower sealing members 1050 are coupled to the outer surfece of the 
upper portion 1075 of the expandabto tubular member 1040. The tower sealing 
niembers 1050 are preferably adapted to engage and flutoidy seal the interface 
between the radially expanded expandable tubutar member 1040 and the open 
wellbore sectton 1005. In a preferred embodiment, the apparatus 1015 includes a 
pluraltty of lower sealing members 1050. 

The flexible coupling element 1055 is coupled to the tower portibn 1065 of 
the expandabto tubular member 1040. The flexible coupling etoment 1055 is 
preferably adapted to radially expanded by the anchoring device 1035 into 
engagement wittiin the walls of the open hole wellbore section 1005 In this 
manner, the lower portton 1065 of ttie expandable tubular member 1040 is coupled 
to the walls of the open hole weUbore sectton 1005. In a preferred embodiment, the 
flmible coupling element 1055 Is a stotted tubular, member, in a prefaced 
entfxxlinfient, the flexible coupling element 1055 includes one or more hook 
etoments for engaging the walls of ttie open hote wellbore section 1005. 

As Uustrated in FIG. 10a, fhe apparatus 1015 is preferably posifloned witti 
ttie expandabto tubular member 1040 posittoned in overlapping relatton with a 
portton of tiie wellbore casing 1000. In ttiis manner, ttie radially expanded tubular 
member 1040 is coupted to ttie lower portton of ttie wellbore casing 1000. In a 
prefenred embodiment, ttie upper sealing nfiembers 1 045 are positioned in opposing 
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relation to the lower portion of the W6iltx)re casing 1000 and the lower sealing 
memt)ers 1050 are positioned in opposing relation to the walls of the open hole 
weilbore section 1005. In this manner, the interface t)etwe6n the radially expanded 
tubular memt>er 1040 and the weilbore casing 1000 and open hole welibore secUon 

5 1005 is optimally fluldidy sealed. 

As illustrated in FIG. 10b, in a preferred embodiment, a quantity of a norv 
hardenabie fluidic material is then irvected into and then out of the apparatus 1015. 
In a preferred embodiment, the non-hardenable material is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The norvhardenable fluidic 

10 material may be any number of convention^d commerdally available fluidic materials 
such as, for example, drilling mud. 

As illustrated in FIG. 10c, in a prefdrred enribodiment, a quantity of a 
hardenable fluidic sealing material is then Ir^jected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealing material is 

15 exhausted from the apparatus 1015 using the vah^able flow passage 1065. In a 
preferred embodiment, the hardenable fluidic sealing material is perniitted to 
complefely fill the annular space between the tubular member 1040 and the open 
hole weilbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially available materials such as, for example, 

20 cement, slag mix and/or epoxy resin. In this manner, a fluidic sealing annular 
element is provided around the radially expanded tubular rrmmber 1040. 

As illustrated in FIG. lOd, In a preferred embodiment, another quantity of a 
non-hardenat>le fluidic material is then injected into and put of the apparatus 1015. 
In a preferred embodiment, a ball plug or dart 1080, or other similar fluid passage 

25 blocking device. Is placed into the non-hardehable fluid material. In a preferred 
embddiment, the ball plug 1080 then seats In and seals off the valveable fluid 
passage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubulair member 1040 to the open hole weilbore section 1005. 

In an altemative embodiment, the valveable fluid passage 1065 includes a 

30 remote or pressure activated valve for sealing off the valveable fluid passage 1065. 

As illustrated in FIG. lOe^ in a preferred embodiment, the apparatus 1015 is 
then anchored to the open hole weilbore section 1005 using the anchcxing device 
1035. In a preferred embodiment, the arudioring device 1035 is pressurteed and the 
expandable elernent 1060 is radially extended from the anchoring device 1035 

35 causing the flexible coupiirig element 1055 to radiaily expand into intimate contact 
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with the walls of the open hole weilt)ore section 1005. In this manner, the lower 
section 1065 of the 6xpandat>le tubular menrdber.KMO is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 Is then axialty displaced 
5 by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the expandable tubular nnember 1040 into intimate contact with the walls of the open 
hole wellbore section 1005. 

In an alternative embddiment. as illustrated In FIG. lOg, the axial 
10. displacenwnt of the expansion cone 1030 Is enhanced by injecting a pressurind 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
materiaL In this mannm*, a temporary need for increased axial force during the 
15^ radial exparision process can be easily satisfied. 

in a preferred embodiment, the hardenable fluidic sealing material is then 
permitted to at least partial cure. 

As illustrated in FIGS. lOh and lOi. after the expandable tubular rhember 
1040 has been radially expanded by the axial displacement of the expansion cone 
20 1030, the first support member 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurizing the anchoring 
device 1035 and then lifting the first support member 1020 and anchoring de\rfce 
1035 from the wellbore casing 1000 and the open hole wellbore section 1005. 

In a preferred embodiment, the resulting new section of wellbore casing 
25 includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of wellbore casing 
Js opthmally^ provided. More generally, the apparatus 1015 is used to fbnm and/or 
. repair wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 11a to 11g, an alternative embodiment of an apparatus 
30 and method for coupling an expandable tubular memtier to a preexisting structure 
will now be described. Referring to Fig. 11a, a wellbore casing 1100 is positioned 
within a subterranean fonnation 1 105. The wellbore casing 1 100 may be positioned 
in any orientetion from the vertical direction to the horizontal directbn. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
35 result of unintentional damage to the wellbore casing 1100. or due to a prior 
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perforation or fracturing operation perfbmied upon the sunnounding subtenanean 
formatton 1 105. As will be recognized by persons having ordinary skill in the art the 
openings 1110 can adversely affect the subsequent operation and use of the 
weObore casing 1 1 00 unless they are sealed off. 

In a preferred embodiment an apparatus 1115 Is utilized to seal off the 
openings 1110 In the wellbore casing 1100. More generally, the apparafai9 1115 is 
preferably utiiizad to form or repair welibore casings, pipelines, or stnjclural 
supports. 

The apparatus 1115 preferably Includes a first support member 1120, a 
' second support member 1125, an exparision cone 1130, an anchoring device 1135, 
and expandable tubular member 1 140, and one or more sealing members 1 145. 

The fbst support member 1120 is preferably adapted to be coupled to a 
surface location. The finst support member 1 120 Is further coupled to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
pressijvized fiuidic materials and/or electrical current and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1120 preferably has a substentiaily hoHow annular cross sectional shape. The first 
support member 1120 may, for exarhple. be fabricated fiPom conventbnal 
commerdaily available slick wire, braided wire, colled tubing, or drilling stock 
material. 

The second support member 11 25 is preferably adapted to be coupled to a 
surface k>catk)n. The second support member 1125 is further coupled to the 
expanskm cone 1130. The second support member 1125 is preferably adapted to 
pemiit the expansion cone 1130 to be axially displaced relative to the first support 
member 1120. The second support member 1125 may. for example, be 
conventtonal commercially available slick wire, braWed wire, coiled tubing, or drilling 
stock material. 

In a prefened embodbnent the first support member .1120 is coupled to a 
surface k)catton by a sUp joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support member 1125. . 

The expansion cone 1130 is coupled to the second support member 1 125. 
The expanston cone 1130 Is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expanshm cone 1 130 is axially displaced relative to 
the expandable tubular member 1140. In a preferred embodiment the expanston 
cone 1 130 is provMed substantially as disctosed in one or more of the following: (1) 
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U.S. utility patent application serial no. 09/454,139, attom^ dodtet no. 25791.3.02, 
filed on 12/3/1999. which dainned the benefit of the filing date of U.S. provisional 
patent application no. 60/111,293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utfltty patent appiidata'on serial no. 09/510,913, attorney docket no. 
5 25791.7.02. filed on 2/23/2000, which dainrted the benefHt of the filing data of U.S. 
provisional application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
appOcation serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 
2/10/2000, which dairned the benefit of the filing date of U.S. provistonal appHcation 
no. 60/119,611, attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial 

10 no. 08/440,338. attorney docket no. 25791 .9.02: fHed on 1 1/1 S/1999. wliteh claimed 
the Iwnefit of the filing date of U.S. provistonal application no. 60/108.558. attorn^ 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applteatton no. 
60/183,546. fHed on 2/18/2000; (6) U.S. utility patent appHcatton no. 09/523.460. 
attorney docket no. 25791.11.02. filed on 3/10/2000. whteh dairned the benbfH of 

15 the faing data of U.S. provisional appHcatton no. 60/124.042, filed on 3/11/1999; (7) 
U.S. utility patent applicatton no. 09/512.895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, whteh dairned the benefit of the filing dates of U.S. provistonal 
applicatton no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 9nd 
U.S. provisional application no: 60/154,047. attorney docket no. 25791.29, filed on 

20 9/16/1999; (6) U.S. utility applicatton no. 09/511.941, attorney docket no. 
25791.16.02, filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provistonal serial no. 60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent applteation no. 09/588,946. attorney docket no. 25791.17.02, 
filed on June 7. 2000, which dain)ed the benefit of the filing date of U.S. provistonal 

25 patent applicatton serial no. 60/137,998, attorney docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent appOcation no. 09/559.122, attorney docket no. 
25791.23.02. filed on 4/26/2000. which claimed the benefit of the filing date of U.S.' 
pro\^ional applteation no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S; provistonal application no. 60/146.203. attorney docket no. 

30 25791.25, filed on 7/29/1999} (12) U.S. provistonal applteatton no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
. appficalton serial no. 6Q/162.iB71, attom^ docket no. 25791.27, filed on 11/1/1999; 
(14) U.S. provisional applteation no. 60/159.039, attorney docket no. 25791.36, filed 
on 10/12.1999- (15) U.S. provisional patent application no. 60/159.033, attonrtey 

35 docket na 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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applcation no. 60/165.228. attorney docket no. 25791.39, filed on .11/12/1999. the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1135 Is coupled to the first support mender 1120. 
The anchoring device 1135 is preferably adapted to be controllably coupled to the 
expandable tubular rnernber 1140 and the weliborecafifing 1100. In this manner, the 
aiichoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore c&sing 1100 to fadtitate the radial expansion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1130. In a prefenned embodinient, the anchoring device 1 135 includes one or more 
expandable elements 1 150 that are adapted to controllably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1 100. In a preferred embodiment, the expandable elements 
1 150 are actuated using fluidic pressure. In a pfefaned embodiment, the anchoring 
device 1 135 is any one of the hydrauiically actuated packers commercially available 
from Halliburton Energy Services or Baker-Hughes modified in accordance with the 
teachhgis of the present dbdosure. 

The expandable tubular nrnnber 1140 is removably coupled to the 
expansion cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be removably coupled to the expandable elements 1 150 of the anchoring 
device 1135. In a preferred embodiment the expandable tubular member 1140 
inckides one or more anchoring windows 1155 for permitting the expandable 
elements 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular nriember 1 140. 

in a prefened embodiment, the expandable tubular member 1140 further 
includes a lower section 1160. an Intennediate sectbn 1165, and an upper sectton 
1170. In a preferred embodiment, the lower section 1160 rests upon and Is 
supported by the expanston cone 1130. In a preferred embodiment, the 
intennediate section 1165 includes the anchoring windows 1155 in order to provide 
anchoring at an htermediate portion of the expandable tubular member 1 140. 

in a preferred embodiment, the expandable tubular member 1140 is further 
prbvMed substantially as dtsctosed in one or more of the foltowing: (1) U.S. utility 
patent appikatton serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed 0ie benefit of the filing date of U.S. provisional patent 
applicafion no. 60/111,293, attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utlfity patent appfication serial no. 09/510,9T3. attomey docket no. 25791.7.02, filed 
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^ . on 2/23/2000, which claimed the benefit of the Filing date of U.S. provisional 

appUcation no. 60/121.702. fHed on 2/25/1999; (3) U.S. utility patent application 
>- serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 

claimed the l)enefit of the filing date of U.S. provisional appiicatton no. 60/1 19,61 1. 
r 5 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440,338. 

attorney docket no. 25791.9.02, filed on 11/15/1999. whteh claimed the t)enefit of 
^ the filing date of U.S. provisional appiicatk)n no. 60/108,558, attorney docket no. 

25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 6Q/183.$46, 
^ filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 

10 na 25791.11.02. filed on 3/10/2000. which claimed the benefit of the fHing date of 
^ U.S. provistonal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

applicatton no. 09^12.895, attorn^ docket no. 25791.12.02. fHed on 2/24/2000. 
which claimed the benefit of the filing (tates of U.S. proviskinal appficatkm no. 
60/121.841. attorney docket no. 25791.12. filed on 2/^1999 and U.S. provistonal 
15 appUcation no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
r U.S. utility applteatton no: 09/511,941. attorney docket no. 25791.16.02. filed on 

2/24/2000, which claimed the benefit of the filing date of U.S. provistonal serial no. 
^ 60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

applkation no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
r 20 which claimed the benefit of the filing date of U.S. proviskxial patent applicatksn 

serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatran no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000, which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
25 provistonal application no. 60/146,203, attorney docket no. 25791.25. filed on 
^ 7/29/1999; (12) U.S. provisional applteation no. 60/143.039, attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
30 U.8. provistonal patent applteatton no: 60/150.033. attorney docket no. 25791.37, 
filed on 10/12/1999; land (16) U.S. provisional patent applieation no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the (fisctosures of which are 
incorporated herein by reference. 

The sealing members 1145 are coupled to the outer surface of the 
35 expandable tubular member 1140. The seafing members 1145 are preferably 
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adapted to engage and flukJidy seal the interface t>etween t)ie radially expanded 
expandable tubular member 1140 and the weUbore casing 1100. In a preferred 
embodiment, the apparatus 1115 includes a plurality of sealing members 1145. In a 
preferred embodiment, the sealing members 1145 surround and isolate the opening 
5 1110. 

As illustrated in FIG. 1 1a. the apparatus 1 1 1 5 is preferably positioned within 
the wellbore casing 1100 writh the expandable tubular member 1140 positioned in 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of sealing members 1145 that are positioned above and 

10 below the opening 1110. In this manner, the radial expansion of the expandable 
tubidar member 1 140 optimally fli^ldy isolates the opening 1110. 

As IRusirated in FIG. lib. the apparatus 1115 is then anchored to. the 
wellbore casing 1 100 using the anchoring device 1 1 35. In a preferred wnbodlment, 
the anchoring device 1135 i^ pressurized and the expandable element 1150 is 

15 extended from the anchoring device 1135 through the corresponding anchoring 
window 1155 in the mpandable ti^HJlar member 1140 into intimate contact wHh the 
wellbore casing 1100: In this manner, tha Intennediale section f 165 of the 
expandable tubular member 1 140 Is removably coupled to the wellbore casing 1 100. 
In an alternative embodiment, a compressible cement and/Of epoxy is then 

20 injected into at least a portion of the annular space between the unexpended portion 
of the tubular member 1140 and the wellt>ore casing 1100. The compressn>le 
cement and/or epoxy is then pennltted to at teast partially cure prior to the Initiatiort 
of ttie radial expansion process. In this manner, an annular structural support and 
fluidic seal Is provided around the tubular member 1 1 40. 

25 As illustrated in FIG. 1 1c, in a preferred embodiment, the expansion cone 

1130 is then axially displaced by applying an axial force to the second support 
member 1125. In a preferred embodiment, the axial displacement of the expansion 
cone 1130 radially expands the lower section 1160 of the expandable tid>ular 
member 1140 into intimate contact with the walls of the wellbore or the wellbore 

30 casing 1100. 

As illustrated in FIG. lid. in a preferred embodiment, the axial disf^acement 
. of the expansion cone 1130 is.stopped once the expansion cone 1130 contacts the 
lower portion of the anchoring diavioe 1 1 35. 
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As illustrated In FIG. 11e. In a prefenwl emlxxjiment, the anchoring device 
1135 is then decoupled from the welibore caslnig 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, the axial displacement 
5 of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 Is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the welibore 
casing 1 100. In a prefened embodiment, the lower section 1 160 of tha expandable 
tubular member 1 140 includes one or more outer rings or other coupling members 

10 to facilitate the self-anchoring of the lower section 1 160 of the expandable tubular 
member 1 14d to the welibore or the welibore casing 1 100. 

As Illustrated In FIOS; 11g. after the expandable tubular nnember 1140 has 
been compietely radiiaDy expanded by the axial displacement of the expansion oone 
1130. the 1110 in the welibore casing ilOO is sealed off by the radially expanded 

15 tubular member 1140. In this manner, repairs to the welibore casing 1100 are 
opttnally provided. More generally, the ai^ratus 1115 is used to repair or form 
welibore casings, pipelines, and stnjctural supports. In a preferred embodiment, the 
inside diameter of the radial^ expanded tubular member 1140 Is substantially 
constant. 

20 Referring to FIGS. 12a to 12d. an alternative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 12a. a welibore casing 1200 is positioned 
within a subterranean formation 1205. The welibore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The welibore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unbttentlonal damage to the weUbpiB casing 1200. or due to a prior 
perforation or fracturing operation performed upon the surrouiiding subtefranean 
fonnation 1205. As will be recognized by persons having ordinary skni in the art. the 
openings 1210 Can adversely affect the subsequent operation and use of the 

30 welibore casing 1200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 In the welibore casing 1200. More generally, the apparatus 1215 Is 
preferably utilized to form or repair welibore casbigs. pipelines, or stnjctural 
supports. 
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The apparatus 1215 preferably includes a support member 1220. an 
expandable expansion cone 1225. an expandable tubular member 1235. and one or 
nwre sealing memt>efs 1240. 

The support member 1220 is preferably adapted to be coupled to a surfece 
location. The support member 1220 is further coupled to the expandable expansion 
Qone 1225. The su|^x)rt member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current and/or communication signals from a 
surface location to the expandable expand cone. The support m«nber 1220 
may, for example, be conventional commercially arvaHabie suck wire, braided wire, 
ooBed tubing, or driffing stock nwteriai. 

the expandable expansion cone 1225 is coupled to the support member 
1220. the expandable expianslon cone 1225 is preferably adapted to radially 
expand the expandable tubular member 123S when the expandable expanston pone 
1225 is axiaily displaoed relative to the expandable tubular member 1235. The 
expandable expansion cone ^23S is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the «(pandable 
expansion cone 1225 is contioilably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commerdally available radially 
expandable expansion cones. In a preferred embodiment, the expandable 
expansion cone 1225 Is provided substantially as disclosed In U.S. Patent No. 
5,348.095. the disclosure of which is incorporated herein by reference. 

In a prefened embodiment, the expansion cone 1225 is further provided 
substantially as disclosed In one or more of the following: (1) U.S. utHity patent 
appllcatlOT serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U:S. prx>visk)nal patent 
application no. 60/11 1.293, attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utDity patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/^/2000, which dalnted the benefit of the filing date of U.S. provisional 
applcation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent applk»tfc)n 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000, whi6h 
claimed the benefit of the filing date of U.S. provisional applkaiion no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent applk»tton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108,558. attorn^ docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent appPcation no. 60/183,546, 
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r filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 

no. 25791.11.02. filed on 3/10/2000. wliich claimed ttie t>enefit of the filing date of 
r- U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

! application no. 09/512,895. attorney docket no. 25791. 1Z02. filed on 2/24/2000, 

P 5. which dafaned the benefit of me filing dates of U.S. provisional application no. 

60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
^ ^pOcatton no. 60/154.047, attorney docket no, 25791.29, filed on 9/16/1999; (8) 

U.S. utility applicatk)n no. 09/511.941, attorney docket no. 25791.16.02, filed on 
^ 2/24/2000, which claimed the t)enefit of the filing date of U.S. provlskMial serial no. 

10 60/121.907. attomeydocketno. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
^ applicatkm no. 09/588,946. attorney docket no. 25791 .17.02. filed on June 7. 2000. 

whteh claimed the benefit of the filing date of U.S. provisional patent applicatton 

serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
^ utility patent applicatton no. 09/559i122. attorney docket no. 25791.23.02. filed on 

15 4/26/2000. which claimed the bmefit of the filing date of U.S. provtekMiai applteatfcm 

na 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

provistonal applteatkm no. 60/146.203. attom^ docket na 25791.25. filed on 
;~ 7/29/1999; (12) U.S. provisional applk»tion no. 60/143.039. attorney docket no. 

25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
r 20 60/162,671. attorney docket no. 25791:27, filed on 11/1/1999; (14) U.S. provisional 

application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (IS) 
r- U.S. proviskxwl patent application no. 60/159.033. attorney docket no. 25791.37, 

filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
^ attorney docket no. 25791.39, filed on 11/12/1999, the discknures of which are 

25 incorporated herein by reference. ' 
^ The expandable tubular niember 1235 is rerinovably coupled to the 

expanskin cone 1225. In a prefened embodirnent, the expandable tubular member 
^ 1235 includes one or more engagement devicas 1250 ttiat are adiapted to couple 

' with md penetrate the weHbore casing 1200. In this manner, the expandable 

30 tubular member 1235 is optimally coupled to the wellbore casing 1200. In a 
r preferred embodiment, the engagement devk»8 1250 inckjde tee^ 

the surface of the wellbore casing 1200. 

Ih a preferred embodiment, ttie expandable tubular member 1235 further 

includes a tower sectton 1255. an Intmmediate section 1260. and an iqiper sectton 
r 35 1265. In a prefiBiTedenfibodirnent.ttw tower sectton 1255 includes ttie engagement 
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devices 1250 in order to provide anchoring at an end portion of the expandable 
tubular nramber 1235. In a prefenred embodiment, the wall thickness of the lower 
and intenmediate sections, 1255 and 1260, are less than the wall thidatess of the 
upper section 1265 in order to optimally facilitate the radial expansion of the lower 
5 and intermediate sections. 1255 and 1260. of the expandable tubular member 1235. 
in an alternative embodiment, the lower section 1255 of the expandable tubular 
member 1235 is slotted in onier to optimally facilitate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 using the expandable 
expansion cone 1225. 

10 In a preferred embodiment, the expwidable tidMilar merrrfwr 1235 is further 

provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent appDcation serial no. 09/454.139. attorney docket no. 25701.3.02. filed on 
12/3/1999. which claimed the jMneflt of the filing date of U.S. provisk)nal patent 
applteatk)n no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

15 utility patent appDcaOon serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
appncatlon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on. 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 

20 attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket ho. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attomey docket 

25 no. 25791 .1 1 .02. filed on 3/10/2000, which claimed tt^e benefit of the filing date of 
U.S. provisional appltoation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whtoh claimed the benefit of the filing dates of U.S. provisional appltoation no. 
60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

30 appHcation no. 60/154,047, attomey docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility appltoation no. 09/511.941, attomey docket no. 25791.16.02, filed on 
2/24/2000, which dainwd the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 

35 whki) claimed the benefit of the filing date of U.S. provistonal patent application 
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serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which dalmed the benefit of the filing date of U.S. provisional applicatton 
na 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
prowlsional appficatton no. 60/146.203. attorney docket no. 25791.25, filed on 
7/28/1999; (12) U.S. provbional appltoatlon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/19©9; (13) U.S. provfeional patent application serial no. 
60/162.671, attorney docket no. 25791.27, fHed on 11/1/1999; (14) U.S. provisional 
appficatton no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patiint appficatton no. 60/159,033. attorney docket no. 25791.37. 
Wed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, the .disctosures of whtoh are 
incorporated her^ tiy r^ersnce. 

The sealing inemberB 1240 are preferably coupled to the outer surface of Ihe 
upper portton 1265 of the expandable tubular member 1235. The seaUng members 
1240 are preferably adapted to engage and fluididy seal the interface betwaen the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a prefenred embodiment, the apparatus 1215 includes a plurality of sealing 
members 1240. In a preferred embodiment, the sealing members 1240 surround 
and isolate the opianing 1210. 

As illustrated in FIQ. 12a, the apparatus 1215 is preferably posittoned within 
the weNbore casing 1200 with the expandable tubular member 1235 positioned in 
opposing relation to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
betow the opening 1210. In this manner, the radial expanston of the expandable 
tidwlar member 1235 optimally flutoldy isolates the opening 1210. 

As illustrated In FIG. 12b. the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the weHbore casing 1200 by expanding the 
expandable expansion cone 1225 Into contact with the lower sedton 1255 of the 
«(pandable tubular member 1235. In a preferred mnbodiment. the tower sedton 
1255 of the e)q)andabte tubular member 1235 is radidiy expanded into intimate 
contad with the wellbore casing 1200. In a preferred embodiment the engagement 
devtoes 1^ are thereby coupled to, and at least partially penetrate Into, the 
welfcore casing 1200. in this manner, the lower section 1255 of the expandable 
tubiriar member 1235 is optimally coupled to the wellbore casing 1200. 
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In an altemativa embodiment, a compressible cement and/or epoxy is ttien 
in|ected into the annular space between the unexpanded portion of the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be penrritted to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and fluidic 
seal is provided around the tubular niember 1235. . . 

As illustrated in FIG. 12c.. the expandable expansion cone 1225 is then 
axially displaced by applying an axial fon:e to the support member 1220. In a 
preferred embodiment the axial displwement of the exparision cone 1225 radially 

10 expands the expandable tubular member 1235 into Intimate contact with the walls of 
the wellbore casing 1200. 

As iiluslFated in HG. 12d, in a prefenred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandable expansion cone 1235. the opening 1210 in the wellbore casing 1200 is 

15 sealed off by the radial^ expanded tubular member.1235. In this manner, repairs to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is l»ed to repair or fomi wellbore casings, pipelines, end structural supports. 

Referring to FIGS. 13a to 13d, an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 

20 will now be described. Referring to Fig. 13a, a wellbore casing 1300 is positioned 
within a subterranean fomnation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1300 further indudes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 

25 perforation or fracturing operation performed upon the surrounding subtenranean 
fonmation 1305. As will be recognized by persons having ordinary skill in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
weDbore casing 1 300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 is utilized to seal off the 

30 openings 1310 in the wellbore casing 1300. More generally, the apparatus 1315 Is 
pr^eraMy utilized to form or repair wellbore casings^ pipelines, or structural 
supports. 

The apparatus 1315 preferably indudes a support member 1320, an 
mpansion cone 1325, an expandable tubular nrvsmber 1335, a heater 1340, and one 
35 or more sealir^ members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surfeioe 
location. The support member 1320 is further coupled to the exparwion cone 1325. 
The support member 13^ is preferably adapted to convey pressurized fluidic 
materials and/or electrical cunrent and/or comnriunication signals from a surface 
5 location to the expansion cone 1325 and heater 1340. The support member 1320 
may, for example, be conventional commerdaliy available slick wire, braided wire, 
coiled tubing, or drilling stock material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 is preferably adapted to radially expand the expandable 

10. tubular member 1335 when tto expanston cone 1325 is axially displiaoed relativa to 
the expandable tubular mernber 1335. The expanston cone 1325 may be any 
nimiber of conventtonal commercially available expansion conos. 

in a prefenned embodiment, the expansion cone 1325 is further provided 
substantiaHy as disclosed in one or more of ttie fdlowing: (1). U.S. utility patent 

15 application serial no. 09/454.139, attorney docket no. 2S791.3.02. filed on 
12/3/1999. which claimed the l)eneffl of the fifing date of U.S: provisional patent 
application no. 60/111.293, attorney dodtet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the t)enefit of the filing date of U.S. provisional 

20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108.558, attorney docket no. 
2S791.9, filed on 11/16.1998; <5) U.S. provisional patent application no. 60/183.546, 
filed on 2/1 8/2000; (6) U.S. utBify patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whtoh claimed the benefit of the filing date of 
U.S. provistonal appHcatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. uHlify patent 

30 appitoatton no. 09/512.895. attorney docket no. 25791.1Z02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applkatton no. 
60/121.841. attorney dock^ no. 25791.12. filed on 2^1999 and U.S. provistonal 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which daifned the twnefit of the filing date of U.S. provisional patent application 
seriai no. 60/137,998, attorney docket no. 257d1.17, filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed the t>enefit of the filing date of U.S. provistonal application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatkm no. 60/146,203, attdmey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. ptovistonal appDcation no. 60/143,039, attorney docket .no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appUcatton no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskmai patent appHcatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. prdviStonai patent appHcation no. 60/165,228. 

15. attorney docket no. 25791.39. filed on 11/12/1999, the disclpsures of which are 
incorporated herein by reference. 

The expandable tubular member 1335 Is removably coupled to the 
expanston cdne 1325. In a prefened embodsnent. the expandable tid)ular member 
1335 includes one or more engagement devices 1350 that are adapted to couple 

20 with and penetrate the wellbore casbig 1300. In this manner, the expandable 
tubular member 1335 is op&mally coupled to the vyeilbore casing 1300. In a 
prefened embodiment, the engagement devices 1350 include teeth for biting into 
the surface of ttte v^ilbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 includes a lower section 1355, an Intennedlate sectk}n 1360, and an upper section 
1%5. In a preferred errdxMliment, the lower section 1355 Includes the engagement 
devices 1350 in order to provide anchoring at an end portion of the expandat)le 
tubular member 1335. In a preferred embodiment, the wall thickness of the tower 
and intennedlate sections. 1355 and 1360. ar^ less than the wall thickness of the 

30 upper sectton 1365 In onJer to optimally fedlitate the radial expanston off the tower 
and intermediate sections. 1355 and 1360. of the expandable tubular member 1335. 

In a preferred embodiment, the lower sectton 1355 of the expandabte tubular 
member 1335 includes one or more shape memory metal inserts 1370. In a 
prdierred embodiment, the Inserts 1370 are adapted to . radially expand the lower 

35 sectton 1 355 of the expand^ tubular member 1335 into intimate contact with the 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
Inserts 1370 may be febricated from any number of oonventioruil commercially 
available shape memory alloys such as, for example, NlTi or NiTlNOL using 
conventionai forming processes such as, for example, those described in U.S. 
Patent Nos. 5.312,152, 5,344.506, and 5.718,531, the disdosures of which are 
incorporated herein by reference. In this manner, the shape memory metal inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
member 1335 when the inserte 1370 are heated to a tanperature above their 
transfonnatnn temperature using the heater 1340. In a preferred embodiment, the 
transformaiiori temperatwe of the Inserts 1370 ranges from about 250o F to 450** F. 
In a preferred embotflnient, the material coniposition of the lower section 1 355 of the 
expandable tubular member 1335 is further selected to maxbnize the radial 
expansion of the lower section 1355 during the transfbmiation process. 

in a preferred embodiment, ttie inserts 1370 are positioned within one qr 
more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. AKematively. the inserts 1370 are completely 
contained withh the tower section 1355 of the expandable tubular member 1335. 

In a preferred embodiment, the expandable tubiipr member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
patent applicatton serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/11 1,293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 0^510.913, attorney dodcet no. 25791.7.02, filed 
on 2/23/2000, which dalnried the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility petent application 
serial no. 09/502,350, attorney dodcet no. 25791.8.02, filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) US. utility patent applteatmn serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing (tate of U.S. provtetonal applteatton no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. proviskwial patent applicatton no. 60/183.546. 
fitod on 2/18/2000: (6) U.S. utility patent applicatton no. 09/523.460. attonrtey docket 
no. 25791.11.02, flted on 3/10/2000, which claimed the benefit of the filing date of 
U.S. provistonal appltoation no. 60/124.042. fitod on 3/11/1999: (7) U.S. utility patent 
appRcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
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which daimed the benefit of the Tiling dates of U.S. provisional application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02, filed on 
5 2/24/2000, which claimed the t)enerit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
applicatk)n no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the t>en0fit of me fHing date of U.S. provisional patent applicatioh 
serial no. 60/137*998, attorney docket no.. 25791.17, filed on 6/7/1999; (10) U.S. 

10. utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which daimed the t>eneftt cS the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filM on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistohal application no. 60/143,039, attorney docket no. 

15 25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,22i3. 

20 attorney docket no. 25791.39, filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to oontrollably generate a k>calized heat source for elevating 
the temperature of the inserts 1370. In a preferred embodiment, the heater 1340 

25 includes a conventional ttiermostat control in order to control ttie operating 
temperature. The heater 1340 is preferably controlled by a surface control device in 
a conventional manner. 

The sealing members 1 345 are preferably coupled to the outer surfeK» of the 
upper portion .1365 of the expamlable tubuijsr member 1335. Tto seating members 

30 1345 are preferably adapted to enigage and fluklidy seal the Interface between the 
radiaity expanded expandable tubular member 1335 and the wellbore casing 1300. 
in a preferred embodiment, the apparatus 1315 indudes a plurality of sealing 
members 1345. In a preferred embodinrient, the sealing members 1345 surround 
and isolate the opening 1310. 
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As illustrated in FIG. 13a. the apparatus 1315 is preferably positioned within 
the welltwre casing 1300 with the e}(pandat>le tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 includes a plurality of sealing members 1345 that are positioned above and 
below the opening 1310. In this manner, the radial expar^ion of the expandable 
tubular member 1335 optimally fluidldy isolates the opening 1 31 0. 

As niuslrated in FIG. i3b, in a preferred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the Inserts 1370 using the heater 1340. In a preferred 
embodiment, the expmsion of the inserts 1370 causes the lower sedidn 1355 of the 
expandable tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagentent devioes 1350 are thereby coupled to. and at 
least partially penetrate Into, the weUbore casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 Is optimally coupled to the 
wellbore casing 1300. 

In an alternative embodiment, a compressible cement andJor epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
member 1335 and ijne wellbore casli^ 1300. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the Initiation of the 
radial expansion process. In this manner, an annular stnictural suppat and fluidic 
seal is provided around the tubular member 1335. 

As illustrated In FIG. 13c. the expansion cone 1325 is then axially displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the axial displacement of the expansion cone 1325 radially expands the expandable 
tubular member 1335 into intimate contact with the wails of the wellbore casing 
1300. 

As Illustrated in FIG. 13d, In a preferred embodiment, after the expandable 
tubular member 1335 has been completely radiaHy expanded by the axial 
displacement of the expansion cone 1335, the opening 1310 In the wellbore casing 
1300 Is sealed off by the radially expanded tubular member 1335. bi thte manner, 
repairs to the wellbore casing 1300 aris optimally provided. More generally, the 
apparatus 1315 Is iised to repair or fonn weUbore casings, pipelines, and structural 
supports. 

I^eferring to Fli38. 14a to 14g. an alternative embodiment of an apparatus 
and ntethod for coupling an expandable tubular member to a preexisting structure 
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will now be described. Referring to Fig. 14a, a wellbore casing 1400 is positioned 
within a subterranean formation 1405. The wellbore casing 1400 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further includes one or more openings 1410 that may have been the 
5 result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operation performed upon the sunxHinding subterranean 
formation 1405. As wHI be recognized by persons having ordinary sicill in the art, the 
openings 1410 can adversely . af!ect the subsequent operation and use of the 
wellbore casing 1400 unless they are sealed off. 
10 In a praferrad embodiment, an apparatus 1415 is utilized to seal off the 

openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 Is 
preferably utilized to fionfi or repair wellbOTB casings, pipelines, or structural 
supports. 

The apparatus 1415 preferably Includes a first support member 1420. a 
15 second support member 1425, a coupling 1430, dn expandable tubular member 
1435, an expanston cone 1440, a third support member 1445, and a padcer 1450. 

The first support member 1420 is praferabfy adapted to be coupled to a 
surfoce location. The support member 1420 Is further coupled to the expansbn 
cone 1440. The first support member 1420 is prsferabiy adapted to convey 
20 prsssurized fluidic materials and/or electrical current and/or communication signals 
from a surface location to the expansion cone 1440 and the padcer 1450. The first 
support memt>er 1420 may, for example, be conventional commerciaily available 
slick wire, braided wire, coiled tubing, or drilling stock material. 

The second support member 1425 is preferably adapted to be coupled to a 
25 surfcice locatim. The support member 1425 is further coupled to the coupling 1430. 
The first support member 1425 is preferably adapted to convey pressurized fluMic 
materials and/or electrical current and/or communication signals from a surface 
location to the coupling 1430. The second support member 1425 may, for example, 
be conventional commerciaily available slick wire, braided v^re. coiled tubing, or 
30 drilling stock nrtaterial. 

The coupling 1430 is coupled to the second support member 1425. The 
. coupling 1430 is further preferably removably coupled to the expandable tubular 
memt)er 1435. The coupling 1430 may be any numl>er of oonventkmai 
. oommerdaliy available passive or actively controlled coupling devices such as, for 
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^ example, packers or slips. In a preferred embodiment, the coupling 1430 is a 

mechanical slip. 

r The expandable tubulpr member 1435 is removably coupled to the coupling 

1430. In a preferred embodiment, the expandable tubular member 1435 includes 
p 5 one or more engagement devices that are adapted to couple with and penetrate the 

wellbore casing 1400. In this manner, the expandable tubular member 1435 Is 
^ optimally coupled to the wellbore casing 1400. In a preferred embodiment, the 

engagement devices include teeth for biting into the surface of the wellbore casing 
^ 1400. In a preferred embodiment, the expandable tubular member 1435 furtfmr 

10 indudes one or more seaBng mernbers on the outside surface of the expandable 
^ tubular member 1435 in order to optimally , seal the interface between the 

expandable tubular member 1435 and the liyelibore casing 1400. 

In a preferred embodiment, the expandable tubular member 1435 is further 
provided substantially as disclosed In one or more of the following: (1) U.S. utility 
15 patent application seriaj no. 09/454,139, attorney docket no. 25791.3.02, filed on 
r 12/3/1999, which claimed the benefit of the filing date of U.S. provistonai patent 

application no. 60/111,293, attorney docket no. 25791.3, filed on 12rr/1998; (2) U.S. 
I" utility patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02, filed 

on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
r 20 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 

serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
^ attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provisional application no. 60/108,558, attorney docket no. 
_ 25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546, 

filed on 2/18/2000; (6) U.S. utility patent applicatbn no. 09/523,460, attorney docket 
^ no. 25791.11.02, filed on 3/10/2000, which claimed the benefit of the fiHng date of 

U.S. provistonai applteation no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
30 appiicatton na 09/51 2.8£l5. attomey docket no. 25791.12.02. filed on 2/24/2000, 
r which claimed the benefit of the filing dates of U.S: provisional application no. 

60/121,841, attomey docket rib. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attomey docket no. 25791.29, filed on 9/16/1999; (8) 
. U.S. utility applicatton no. 09/511,941, attomey docket no. 25791.16.02, filed on 
r . 35 2/24/2000, which claimed the benefit of the filing date of U.S. provistonai serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent applicatioh no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which dalmed the t>enefit of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146,203, ettom^ docket no. 25791.25, filed on 
7/29/1999; (12) U.& provisk>nal applicatton no. 60/143,039, attorney docket no. 

10 25791. 2S, filed on 7/9/1999; (13) U.S. provi$k)nal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proviskmal patent applicatk>n no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent applicafibn no. 60/165,228. 

15 attorney docket no. 25791.39, filed on 11/1^1999, the disctosures of which are 
incorporated herein t>y reference. 

The expanskm cone 1440 is coupled to the first support nnember 1420 and 
the third support memt)er 1445. The expansion cone 1440 is preferably adapted to 
radially expand the expandable tubular member 1435 when the expanston oone 

20 1440 Is axially displaced relaflve to the expandable tubular member 1435. 

In a preferred embodiment, the expansbn cone 1440 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utiiity patent 
application terial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 

25 applicatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatkxi serial no. 09/510,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisional 
appitoation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatbn 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 

30 dalmed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,611, 
attorney docket no. 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338, 
attorney docket no; 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183,546, 

35 filed on 2/18/2000; (6) U.S. utiBty patent applicatton no. 09/523.460, attomey dodcet 
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no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
application no; 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the benelA of the filing dates 6f U.S. provislohal application no. 
60/121,841, attorney docket no. 25701.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/164.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utfflly appiicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4«000. which claimed the benefit of the filing date of U.S. proviskmal serial no. 
60/121.007. attorney docket no. 25791.16, filed on 2^6/1999; (9) U.S. utility patent 
appBcatkMi no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
whfch claimed the benefit of the filirig date of U.S. provisional patent appllcatkm 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uWlty patent applteatkm no. 09^59.122. attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed the benefit of the flBng date, of U.S. provisional applicatton 
no. 60/131.106. attorney docket iio. 25791.23, filedi on 4/28/1999; (11) U.S. 
provisfonal applicatfcM) no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appHpatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisfonal patent appllcatfon serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. piwisfonal 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent appHcation no. 60/159,033. attorney docket no. 25791.37, 
fifed on 10/12/1999; and (16) U.S. provistenal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosuivs of which are 
incorporated herein by reference. 

The third support member 1445 Is preferably coupled to the expansfon cone 
1440 and the packer 1450. The thW support member 1445 is preferably adapted to 
convey pressurized fiukfic materials and/or eiectrtcal current and/or communication 
signals from a surface tocation to the packer 1450. The third support member 1445 
may, for example, be conventkxial oommerdally available slick wire, braided virir», 
coiled tubing, or drilling stock material. 

The packer 1450 is ooiipied to the third support member 1445. The packer 
1460 is further preferably adapted to oontrollabiy coupled to the wellbore casing 
1400. The packer 1450 may be any number of conventtonal oommerdally available 
packer devices. In an altemative embodiment, a bladder, slipped cage assembly or 
hydraulic slips may be substituted for the packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably positioned within 
the wedbore casing 1400 with the bottom of the expandable tubular member 1435 
and the top of the expansion cone 1440 positioned proximate the opening 1410. 

As Wustrated in FIG. 14b, in a preferred embodiment the packer 1450 is 
5 then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 Is maintained in a substantially stationary position. 

As IBustrated in FIG. 14c, in a preferred embodiment the expandable tubular 
member 1435 is then lowered towards the statior^ry expansion cone 1440. in a 
preferred ernbodiment, as illustrated k\ FIG. 14d, the lower end of the e)9>andable 

10 tubular memt^er 1435 impacts the expansion , cone 1440 and is radially exparuJed 
into contact with the wellbora casing 1400. In a prefened embodiment, tiie lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the wellbore.casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to tiie wellbore casing 1400. 

15 In an attemative embodiment, a compressible cement and/or epoxy is then 

injected into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The coinpressible cement and/or 
epoxy is then pennltted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 

20 provided around the tubular member 1435. 

As illustrated in FIG. 14e, in a preferred embodiment, tiie padcer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated In FIG. 14f, In a prefened emt>odiment, the expansion cone 
1440 IS then axially displaced by applying an axial force to the first support member 

25 1420. In a prefened embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandable tubular member 1435 Into intbnate contact 
witti the walls of the wellbore casing 1400. In a preferred embodiment, prior to the 
Initiation of the axiar displacement of the expansion cone 1440. the coupling 1430 is 
decoupled from the expandable tobular member 1430. 

30 As illustrated in FIG. 14g, in a prefenred embodiment, after the expandable 

tubular member 1435 has been completely radially expanded by the axial 
displacement of tiie expansion cone 1440, the opening 1410 in the wellbore casing 
1400 is sealed off by tiie radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 are optimally provided. More generally, ttie 
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apparatus 1415 is used to repair or fonn wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 15a to I5d. an alternative emtxxliment of an apparatus 
for coupling an expandable tubular member to a preexisting stnjcture will now be 
described. Referring to Fig. 15a. a wellbore casing 1500 is positioned within a 
subterranean formation 1505. The wellbore casing 1500 rrwy be positioned in. any 
orientalton from the vertical direction to the horizontal d^ The wellbore casing 
1500 further includes one or more openings 1510 that may have been the result of 
unlhtanttonal damage to the weHbore casing 1500. or due to a prior perforation or 
fracturing operation performed upon the sunouhding subterranean formation 1505. 
As will be recognized by persons having ordinary skill in the art. the openings 1510 
can adversely affect the subsequent operation and use of the wellbore casing 1500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 Is utilized to seal off the 
openings 1510 In the wellbore casing 1500. More generally, the appdratin 1515 is 
preferably utilized to fomr. or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520. an 
expandable tubular member 1525, an expansion cone 1530. a coupling 1535. a 
resilient anchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surface 
location. The support member 1520 is further coupled to the expansion cone 1530. 
The support member 1520 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional commercially avaliable slick wire, braided wire, poiled tubing, or 
driUing stock material. 

The expandable tobular member 1525 is removably coupled to the 
expansion cone 1530. In a preferred embodiment, the expandable tubular member 
1525 includes one or more engagement devices that are adapted to couple with and 
penetrate the wellbore casing 1500. In this manner, the expandable tobular 
member 1525 is optimally coupled to the wellbore casing 1500. In a preferred 
embodiment, the engagement devtees Include teeth for biting into the surfece of the 
wellbore casing 1500. In a preferred embodiment, the expandable tobular member 
1525 forther includes one or nrwre sealing members 1545 on the outside surfece of 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular member 15Z5 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550, an intemiediate section 1555, and an upper section 1560. In a 
5 pTBfenred embodiment, the wall thicknesses of the lower and intemnediate sections, 
1550 and 1555, are less than the wall thickness of the upper section 1560 in order 
to optimally.fecOttate the radial expanskxi of the expandable tubular member 1525. 
In a preferred embodiment, the sealing members 1545 are provided on the outsMe 
surface of the upper section 1560 of the expandable tubular member 1525. In a 

10 preferred mnbodiment, the resilient anchor 1540 coupled to the tomr section 
1550 of the expandable tubular merriber 1525 In order to optimally anchor the 
expandable tubular member 1 525 to the wellbore casing 1 500. 

in a prefened embodiment, the expandable tubular member 1525 Is further 
provided substantially 98 disclosed in one or more of the fdtowing: (1) U.S. utinty 

15 patent application serial nb. 08/454,139» attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appiteatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applioation serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
oh 2/23/2000, whteh claimed the benefit of the filing date of U.S. provistonai 

20 appllcatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, whrch 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no, 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which dainr^ the benefit of 

25 the filing date of U.S. provisbnal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appiicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523»460, attorney docket 
no. 25791.1 1.02, filed on 3/10/2000, wMch claimed the benefit of the filing date of 
U.S. provisional applicaiion no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 

30 applicatton po. 09/512.895, attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the fifing dates of U»S. provisional application no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. provisk)nai 
appOcatkm no. 60/154,047. attomey dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utillty application no. 09/511,941. attomey docket no. 25791.16.02. filed on 

35 2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
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60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
wtilch daimed ttie benefit of tfie filing date of U.S. provisionat patent applicatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent applk»tk)n no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisionai appHcation no. 60/146.203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal appHcalksn no. 60/143.039. attorney docket .no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisnnal patent applteatton serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appik»tion no. 60/159.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent application no. 60/159.033^ attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U S. provisional patent applkatton no. 60/165,228. 

IS. attorney docket no. 25791.39, filed on 11/12/1999. the disdQsures of whteh are 
Incorporated herein by reference. 

The expanston cone 1530 is coupled to the support member 1520 and the 
coupling 1535. The expanskm cone 1530 is preferably adapted to radledly expand 
the expandable tubular member 1525 when the expansion cone 1530 axiaily 

20 displaced relative to the expandable tubular member 1525. The expansion cone 
1530 may be any number of conventional commercially available expansion cones. 

in a preferred embodiment, the expanston cone 1530 is provided 
substantially as disctosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attomey docket no. 25791.3.02. filed on 

25 12/3/1999, which claimed the benefit of the filing date of U.S. provi8k>nal patent 
appUcalion no. 60/111.293. attomey dodiet no. 25791.3. filed on 12/7/1998; (2) U.S. 
ufinty patent application serial no. 09/510,913, attomey docket no. 25791.7.02, filed 
on 2/23/2000. which daimed the beneftt of the filing date, of U.S. provisional 
appllcaflon no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 

30 serial no. 09/502,350. attomey docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the fijing date of U.S. provistonal appiteatton rio. 60/1 19;61 1. 
attomey docket no. 25791.8; (4) U.S. utility patent appfication serial no. 09/440.33d. 
attomey docket no. 25791.9.02. filed on 11/15/1999, whkrfi claimed the benefit of 
the filing date of U.S. provlsk>nal application no. 60/108,558, attomey docket na 

35 25791.9. filed on 11/16.1998; (5) U.S. provistonai patent appiteatton no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, wtiich daimed the t>eneftt of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12,02. filed on 2/24/2000. 
5 whki) claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appUcatton no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filjng date trf U.S. provistonal serial no. 

10 60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appllcatioh no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
vAikh claimed the benefit of the filing date of U.S. prov^ional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiiily patent appUcatton no. 09/559,122, attorney docket no. 25791.23.02, filed on 

IS 4/26/2000, which claimed the benefit of the filing date of U.S, provistonal application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistohal applicatk>n no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskmal application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 

20 60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disctosures of which are 

25 Incorporated herein by refererice. 

The coupling 1535 is preferably coupled to the support member 1520, the 
expansion cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized flukJk: materials and/or electricai current 
and/or conrvnunlcation signals from a surface locatkm to the resilient anchor 1535. 

30 The coupling 1535 may, for example, be conventional commercially available slick 
wiro, braUed win», coiled tubing, or drilling stock material. In a preferred 
embodiment, the coupling 1535 is deoouptod from the resilient anchor 1540 upon 
Initiating the axial displacement of the expanston cone 1 530. 

The resilient anchor 1540 is preferably qoupled to the lower section 1550 of 

35 the^(pandable tubular member 1525 and the coupling 1535. The resilient anchor 
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1540 is further preferably adapted to be controllably coupled to the wellbore casing 
1500. 

Referririg to FIGS. 16a and 16b, In a preferred embodlrDent. the nBsilient 
anchor 1540 includes one or more coiled resilient members 1600 and conesponding 
rsleasable coupling devices 1605. In a preferred embodiment, the resilient anchor 
1540 is maintained in a compressed elastic position that is controllably released 
thereby causing the resilient anchor 1540 to expand in size thereby releasing the 
elastic energy stored witNn the resilient anchor 1 540. As illustrated in FIG. 16b. in a 
preferred embodiment, when the coupling device 1605 is released, the coiled 
resilient member 1600 at least partially uncoils oi the outward radial direction. In a 
preferred embodiment, at least a portion of the coiled member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment the uiKolled member 160D thereby couples the lower sectbn 1550 of 
tte expandiable tubular member 1525 to the wellbore casing 1500. 

The coiled member 1600 may be fabricated from any number of 
conventional oommerdaBy available resilient materials. In a preferred embodiment 
the coiled member 1600 is febrtcated from a resilient material such as, for example, 
spring steel. In a prefened embodiment, the coiled member 1600 is febrfcated from 
memory metals in order to optimally provide control of shapes and stresses. 

In a prefened embodiment, the releasable coupling device 1605 maintains 
ttie coiled member 1600 is a coiled position until the device 1605 Is released. The 
releasable coupling device 1605 may be any number of conventional commercially 
available releasable coupling devices such as. for example, an explosive bolt. 

The resilient anchor t540 may be positioned in any desired orientation. In a 
preferred embodiment the resilient anchor 1540 is positioned to apply the maximum 
nonnal force to the walls of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 includes a tubular member 1700, one or more rBsilient anchoring 
members 1705. one or more corresponding rigid attechments 1710, and one more 
conesponding releasable attachmdnts 1715. In a preferred embodiment the 
resilient anchoring members 1705 are maintained in compressed elastic condition 
by the corresponding rigid and releasable attachments. 1710 and 1715. In a 
prefened embodimerit when the conesponding releasable attechnrmnt 1715 Is 
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released, the corresponding resilient anchoring member 1705 expands, releasing 

the stored elastic energy, away from the tubular member 1700. 

As illustrated in FIG. 17a, one end of each resilient anchoring member 1705 ^ 

is rigidly attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring ^ 

member 1705 is removably attached to the outside surboe of the tubular member 

1700 by a corresponding reieiasable attachment 1715. As illustrated In FIG. 17b, in ^ 

a preferred embodiment, releasing the releasable attachment 1715 permits the 

resilient energy stored in the resilient anchoring member 1705 to be released 
10. thereby causing the resilient anchoring member 1705 to swing radially outward from ^ 

the tubular member 1700. 

The tubular member 1700 may be fabricated from any number of 

conventional materials. 

The resilient arichoring members 1705 may be febricated from any number . H 
15 of resilient materials. In a preferred embodiment, the resilient anchoring members 

1705 are fabricated frorh memory metal In order to optimally provide control of 

shapes and stresses. 

The rigid attachments 1710 may be fabricated from any numl>er of ^ 
conventional commercially available materials. In a preferred erhbodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
sliengU). 

The releasable attachments 1715 may be fabricated from any numt>er of 
conventional commercially available devices such as, for example, explosive bolts. 

In another alternative embodiment, as illustrated in FIGS. 18a and 18b, the ^ 
25 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, orie or more rasiiient members 181t),' and one or more release 
devices 1815. In a preferred embodiment, the anchoring (tovices 1805 and resilient 
. members 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b. in a preferred embodiment, when the 
30 release devices 1815 are removed, the anchoring devices 1805 and resilient 

members 1 810 are permitted to expand outwardly in the radial direction. ^ 

The tubular member 1800 preferably includes one or more openings 1820 
for containing thei release devices 1815 and for permitting the anchoring devices 
1805 to pass through. The tubularmember 1800 may be fabricated from any 
35 number df conventional commercially available materials. In a preferred - 
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errrtxxltment. Ihe tubular member 1800 is febricated from 4140 steel in order to 
optimally provide high strength; 

The anchoring devices 1805 aie hotmed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
through the corresponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the surfece of the wellbore 1500. The anchoring devices 1805 may be 
^bricated from any number of durable hard materials such as, for example, 
tungsten carbide, machine tool steel, or hard faced steel. In a preferred 
embodiment the anchoring devices 1805 are fabricated from machine tool steel in 
order to optimally provide high strength, hardness, and fracture toughness. 

The resilient menfibers 1810 are coupled to the biside surface of the tubular 
ntember 1800. The resilient members 1810 are preferably adapted to apply a radiat^ 
force upon the corresponding anchoring devices 1805. In a preferred embodiment, 
when the release devices 1815 release the anchoring devices 1805, the resilient 
members 1810 are preferably adapted to force the anchoring devices at least 
parfially through the corresponding openings 1820 Into contact with, to at least 
partially penetrate, the wellbore casing 1500. 

The release devices 1815 are positioned within and coupled to the openings 
1820 in the tubular member 1800. The release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubular member 1800 
until released by a control signal provided from a surfaioe. or other; location. The 
release devices 1815 may be any number of conventional commercially available 
release devices. In^ prefenred embodirhent, the release devices 1815 are pressure 
activated in order to optimally provide ease of operation. 

As illustrated in FIO. 15a, the apparatus 1515 is preferably positioned within 
the wellbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated in FIG. 15b, In a preferred embodiment, the resilient anchor 
1540 is then anchored to the wellbore casing 1500. In this manner, the lower 
section 1550 of the expandable tubular member 1525 is anchored to the wellbore 
casing 1500. In a preferred embodiment the resilient anchor 1540 is anchored by a 
control and/or electrical power signal transmitted from a surfece location. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the wellbore casing 1500. The compressible cement and/or 
epoxy is then pemrjIttQd to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 15^. 

As illustrated In FIG. 15c, in a preferred embodiment, the expansion cone 
1530 is then axialty displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into Intimate contact 
with the walls of the weHbore casing 1500. 

As Dbjstrated in FIG. ISd, in a prefenred embodiment, after the expandable 
tubular member 1525 has been completely radially e)4)anded by the axial 
displacement of the mpansion cone 1530, the opening 1510 in the wellbore casing 
1500 Is sealed off by the radially expanded tubular member 1525. In this manner, 
repairs to the weltt)ore casing 1500 are optimaiiy provided. More generally, the 
apparatus 1515 is used to repair or forni weilbore casings, (4pelines, and structural 
supports. 

Refeifing to FIGS. 19a. IQb and 19c ah alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 win now be 
described. In a preferred embodiment, the expandabte tubular member 1900 
includes a tubular body 1905. one or more resilient panels 1910. one or more 
corresponding engagement numbers 1915, and a release member 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release nr»enr>ber 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting structure such as, for 
example, a wellbore casing, an open hole wellbore section, a pipeline, or a stnjcturai 
support 

The tubular member 1905 is coupled to the resilient panels 1910. The 
tubi^ mennber 1905 may be any number of convenBonal commercially available 
expandable tubular members. In a prefenred embodiment, the tubular member 1905 
is an expandable casing in order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular reenter 1905. The 
resilient panels 1910 are further releasabiy coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 are coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be fabricated from any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1010 are fabricated from 
5 spring steel in order to.optimally store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
•east partially penetrate, the wellbore casing 1500. or other preexisting stojcture. 
The release member 1^ is releasably coupled to the resilient panels 1910. 
10 The release inember 1020 is preferably adapted to oontrollably release the resilient 
panels 1910 from their initial strained positions in order to pemiit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 is releasably coupled to the coupling 1535. In this manner, 
eledrical and/or control and/or hydrauHe signals are communicated to and/br from 
the release member 1920. The release member 1920 may be any number of 
conventional commercially available release devices. 

Referring to FIGS. 20a to 20d. an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Fig. 20a. a wellbore casing 2000 Is posftioned 
within a subterranean fbmration 2005. The wellbore casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal directton. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000. or due to a prior 
perforattoii or fracturing operation performed upon the sunounding subterranean 
25 fomntion 2005: As will be recognized by persons having ordinary skill in the art. the 
openings 2010 can adversely affect the subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 In the ^bore casing 2000. More generally, the apparatus 2015 is 
praferaWy utiiizad to torn or repair wellbore casings, pipelines, or strectural 
supports. 

The apparatus 2015 preferably includes a support member 2020. an 
expandable tubular member 2025. an expanston cone 2030. a coupHng 2035. a 
resilient anchor 2040, and one or more seals 2045. 
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The support member 2020 is preferably adapted to be ooupted to a surfece 
location. The support member 2020 is further coupled to the expansion cone 2030. 
The support member 2020 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may. for example, be 
conventional commercially available slick wire, braided voire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2025 is removably coupled to the 
expansfon cone 2030. In a preferred embodiment, the expandable tubular member 
10 2025 includes one or more engagement devices that are adapted to couple virith and 
penetrate the wsllbore casing 2000. In this manner, the expandable tubular' 
member 2025 Is optimally ooupied to the weHbore casing 2000. In a preferred 
embodiment, the engagement devices Include teeth for biting into the surl^ of the 
-wellbore casing 2000. In a preferred embodiment, the expandable tubular member 
15 2025 further includes one or more sealing mernbere 2045 on the outside surfece of 
the expandable tubular member 2025 In order to optimally seal the Interface 
between the mpandable tubular member 2025 and the weObore casing 2000. 

4n a prefefred embodiment, the e)q)andable tubular member 2025 includes a 
lower sectfon 2050. an Intemwdiate sectton 2095. and an upper secfion 2060. In a 
20 preferred embodiment, the vvall thicknesses of the kiwer and Intennediate sections. 
2050 and 2055. are less than the wall thickness of the upper section 2060 In order 
to optimally facilitate the radial expansion of the expanctaUe tubidar member 2025. 
In a preferred embodiment, the sealing members 2045 are provkJed on the outside 
surface of the upper section 2060 of the expandable tubular member 2025. In a 
25 preferred embodiment, the resilient anchor 2040 Is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the wellbore casing 2000. 

In a prefened embodiment, the expandable tubular nwmber 2025 is further 
provided substantially as disclosed In one or more of the foltowing: (i) U.S. utility 
30 patent applk»tk>n serlal no. 0»454.139, attorney docket no. 25791 .3.02. filed on 
12«/1999. which claimed the benefH of the filing data of U.S. provistonal patent 
appHcation no. 60/111,293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utaty patent application serial no. 09/510.913, attomey docket no. 25791.7.02, filed 
on 2«3«000. which claimed the benefit of the filing date of U.S. provlstonal 
35 applicatton no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
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serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1W2000. wMch 
dabned the benefit of the filing date of U.S. provlsronal application no. 6W119 611 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09I4A0 33& 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appHcation no. 60/183 546 
filed on 2/18Q000; (6) U.S. utIHty patent applicatbn no. 09/523.460. attorney d(xkei 
no. 25791.11.02. filed on 3/10tt000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1990; (7) U.S. utility patent 
applicatkm no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000 
v«hich claimed the benefit of the fUng dates of U.S. provistonal application no.' 
60/121.841. attorney docket no. 25791.12. filed (i>n 2/26/1999 and U.S. ptovistonal 
applicatton no. 60/154.047. attorney docket no. »791.29. filed on 9/16/1999; (8) 
U.S. utOity appiteatton no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2«4«000. whteh claimed the benefit of the filing date of U.S. provisional serial no 
60/121,907. attorney docket no. 25791.16. filed on 2«W/1999: (9) U.S. utility patent 
applicafion no. 09/588.946, attorney docket no. 25791.17.02. filed on June 7. 2000 
whteh claimed the benefit of the filing dat^ of U.8. provlstonai patent appKeatton 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U S 
utiiily patent applicatton no. 09/559.122. attorney docket no. 25791.23.02. fitod on 
4^6/2000. >*hich claimed the benefit of me filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/28/1999; (11) U.S 
provisional application no. 60/146.203. attorney docket no. 25701.25. filed on 
7/29/1999; (12) U.S. provistonal applicatton no. 60/143.039. attorney docket no 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. pbvisional patent appficatton no. 60/159.033. attorney dofcket no 25791 37 
filed on 10/12/1999; and (16) U.S. provistonal patent applicatton no. 60/165 228' 
attorney docket no. 25791.39. fitod on 11/12/1099. the disctosures of which are 
incorporated herein by reference. 

The expaiKiion cone 2030 is prsfeiably coupted to the support member 2020 
and the coupling 20K. The expanston cone 2030 is pref^Uy adapted to radially 
expand the expandaWe tubular member 2025 when the expanston cone 2030 is 
35 axially displaoed relative to the expandabto tiibular. member 2025. 
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In a preferred emtxxliment. the expansion cone 2030 is provided 
substantially as disclosed in one or nrore of the foMng: (1) U.S. utility patent 
application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1099. which claimed the t)eneflt of the filing date of U.S. provisional patent 
application no. 60/111,293, attorney dod^et no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913, attorney dodcet no. 25791.7.02. filed 
on 2Q3Q00O. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney dodcet ho. 25791.8.02, filed on 2/10/2000, v^ich 
claimed the benefit of the firing date of U.S. provisional application no. 60/119,611, 
aBomey dodcet no. 25791.8; (4) U.S. utility patent application serial no. Q&440,338, 
attorney dodcet no. 25791.9.02. filed on 11/15/1990.' whldi daimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney dodcet no. 
25701.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
15 filed on 2/i a«000; (6) U.S. utility patent application no. 09/523.460. attorney dodcet 
no. 25791.11.02. filed on 3/10Q000. which daimed the benefit of the filing data of 
U.S. provisional application no. 60/124,042. filed on 3/11/1099; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25701.12.02. filed oh 2«4/2000. 
whidi daimed the benefit of the filing dates of U.S. provisk)nal appflcation m. 
20 60/121.841, attorney dodcet no. 25791.12. filed on 2^6/1999 and U.S. piovisnnai 
appOcation no. 60/154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatfon no. 09/511.941, attorney dodcet no. 25791.16.02, filed on 
2C4/2000. whldi daimed the benefit of the filing date of U.S. provisfonal serial no. 
60/121.907, attorney dodcet no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
25 appiicatton no. 09/588.946, attorney dodcet no. 25791 .17.02, filed on June 7, 2000. 
whtah daimed the benefit of the filing date of U.S. provisional patent applicatk)ri 
serial no. 60/137.998, attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
utHity patent applicafion no. 09/559,122. attorney dodcet no. 25791.23.02. filed on 
4«6«000. whteh daimed the benefit of the filing date of U.S. provisional application 
30 no. 60/131.106. attorney dodcet no. 25791.23. filed on 4/26/1999; (11) U.S. 
provbkwwl applteatton nd. 60/146.203. attorney dodcet rw. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appllcatkm no. 60/143.039. attorney dodcet no. 
25791.26. filed on 7/9/1989; (13) U.S. proviskMial patent applteation serial no. 
60/162,671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.i5. provisional 
35 applicatton no. 60/159.039. attorney docket no. 25701.36. filed on 10/12.1999; (15) 
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U.S. provisional patent appfication no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1990. the disck>sures of wfitoh are 
Incorporated herein by reference. 

The coupling 2035 is preferably coupled to the support mender 2020, the 
expansk>n cone 2030, and the anchor 2040. The coupling 2035 Is preferably 
adapted to convey pressurized fluWic materials and/or electrical cunent and/or 
communication signals from a surfece location to ttie anchor 2035. The coupling 
2035 may, for example, be conventional commercially available slick wire, brakied 
wire, ooBed tubing, or drilling stock material. In a prefened embodiment, the 
coupling 2035 is decoupled from the anchor 2040 upon initiating the axial 
dispiaoement of ttie expmston cone 2030. 

The anchor 2040 Is praferab^ coupled to the tovver sectkxi 2050 of the 
expandable tiibular ntember 2025 and ttie coupling 2035. The anchor 2040 is 
further preferably adapted to be controllably coupled to the weHbore casing 2000. 

Refening to FIGS. 21a and 21b, in a preferred embodiment, the anchor 2040 
includes a housing 2100, one or more spikes 2105, and one or more corresponding 
actuators 2110. In a preferred embodiment, the spikes 2105 are outwardly 
extended by ttte corresponding actuators 2110. In an alternative embodiment, ttte 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwanjiy. In 
another aHemative embodiment, ttie spikes 2105 are outwardly extended by placing 
a quantity of fiuidic material onto the spikes 21 05. 

The housing 2100 is coupled to ttie lower sectton 2050 of ttie expandable 
tubular member 2025. ttie spikes 2105. and ttie actuators 2110. The housing 2100 
Is furttier preferably coupled to ttie coupling 2035. In a preferred embodiment, the 
housing 2100 is adapted to convey electrical, communicaUon. and/or hydrauHc 
signals from ttie coupling 2035 to ttie actuators 2110. 

The spikes 2105 are preferably movably coupled to ttie housing 2100 and 
ttie corresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to ttie housing 2100. The spikes 2105 are furttier preferably adapted to 
extend outwardly In a radial direcHon to engage, and at least partially penetrate, ttie 
wellbore casing 2000, or ottier preexisting slaicture such as, for example, ttie 
weilbore. Each of ttie spikes 2105 furttter preferably include a concave upwardly 
facing surfece 2115. In a preferred embodiment, ttie placement of a quantify of 
flukllc material such as. for example, a barite plug or a flex plug, onto ttie surfaces 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting structure such as, for 
example, the wellbore. Alternatively, the upward displacement of the. apparatus 
2015 causes the spikes 2105 to pivot outwardly away firpm the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as. for 
example, the wellbore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spikes 2105. The actuators 2110 are preferably adapted to apply a 
force to the coniesponding spikes 2105 sufficient to pivot the oonesponding spikes 
2105 outwardly and away from the housing 2100. The actuators 21 10 may be any 
number of conventtonal coihmerciafly available actuators such as. for example, a 
spring, an electric or hydraulic motor, a hydraulic piston/cylinder. In a preferred 
embodiment, the actuators 2100 are hydrauBc pistons in order to optinnally provkJe 
ease of operation. In an altemative embodiment, the actuators 2110 are pmittod 
and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22ai 22b. and 22c in an aHematK/e embodiment, the 
anchor 2040 inchides the housing 2100, one or more petal baskets 2205, and one 
or more conesponding actuators 2110. In a preferred embodiment, the petal 
baskets 2205 are outwardly extended by the conesponding actuators. 21 10. In an 
altemative embodiment, the petal baskets 2205 are outwardly actuated by 
displacing the apparatus 2015 upwardly. In another alternative embodiment, the 
petal baskets 2205 are outwardly extended by placing a quantity of fluMic material 
onto the petel baskete 2205. 

The housing 2100 is couFrfed to the lower sectton 2050 of the expandable 
tubular member 2025. the petel baskets 2205, and the actuators 21 10. 

The petel baskete 2205 are preferably movably coupled to the housing 2100 
and the conesponding actuators 2110. The petel baskets 2205 are preferably 
adapted to^plvot reteUve to the housing 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radial direction to engage, and at least 
parti^ penetrate, the wellbore casing 2000. or other preexisting stnicture. As 
illustrated in FIG. 22c each of the petal baskete 2205 further preferably inchjde a 
concave upwardly faqing surface. 22^ 5. In a preferred embodiment, the pteoement 
of a quantity of fluklic matortel such as, for example, a biarite plug or a Hex plug, onto 
the surfaces 2215 causes the petel baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the wellbore casing 2000. or other preexisting structure. 
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Alternatively, the weight of the fluidic materials placed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 2025. Altematively, the upward 
displacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from the housing 2100 to engage the wellbore casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferabty coupled to the housing 2100 and the 
conesponding petal baskets 2205. The actuators 2110 are preferably adapted to 
. apply a fon:e to tiie corresponding petal baskets 2205 suffldent to pivot the 
corresponding petal baskets 2205 outwardly and away from the housing 2100, In 
an alternative errdxxfiment, the actuators 2110 are omitted and the petal baskets 
are pivotaHy coupled to the housing 21 00. 

In an alternative enibodiment, the anchor 2040 includes one or more spikes 
2105 and one or mx« petal, baskets 2205. 

As illustrated In FIG. 2pa, the apparatus 2015 is preferably posittoned within 
the wellbore casing 2000 with the expandable tubular member 2025 positionefi in 
opposing relatton to the opening 201 0. 

As illustratecl in FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the welll)ore casing 2000. In this manner, the tower sectton 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 
the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface tocatton to the 
actuators 21 10 of the anchor 2040. In an altemattve embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the apparatus 2015. 
In an alternative embodiment, the andtw 2040 is anchored to the wellbore casing 
2000 by placing a quantity of a fluWIc material such, for example, a barite plug or a 
flex plug, ooto the spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quantity of a fluidic material such, for example, a barite plug 
or a flex plug, onto at leas(t the tower and/or the intermediate sections. 2050 and 
2Q55. of the expandabte tubular rrfember 2025. 

in an altemative embodiment, a omipressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tubular 
member 2025 and the wellbore casing 2000. The corhpressibie cement and/or 
epoxy is then pemnitted to at least partially cure prior to the initiation of the radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular member 2025. 

As illustrated in FIG. 20c, In a preferred embodiment, the expansion cone 
2030 is then axlally displaced by applying an axial force to the support member 
5 2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands the expandable tubular member 2025 Into intimate contact 
with the walls of the weilbore casing 2000. - 

As illustrated In FIG. 20d, In a preferred embodiment, after the expandable 
tubular member 2025 has been completely radially expanded by the axial 
10 displacement of the expansion cone 2030, the opening 2010 in the weilbore casing 
2000 Is sealed off by the radlaDy expanded tubular member 1435. In this manner, 
repairs to the weilbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 Is used to repair or fbrm weilbore casings, pipelines, and stnictural 
supports. 

15 Referring to FIGS. 23a to 23e, an alternative embodiment of an apparatus 

and method fbr coupling an expandable tubular member to a preexisting structure 
will novr be described. Referring to Fig. 23a, a weilbore casing 2300 and an open 
hole vrallbore section 2305 are positioned within a subierrenean formation 2310. 
The weilbore casing 2300 and the open hole weilbore section 2305 may be 
20 positioned In any orientation from the vertical direction to the horizontal direction. 

In a preferred iambodiment. an apparatus 2320 Is utilized to form a new 
section of weilbore casing within the open hole weilbore section 2305. IMore 
generally, the apparatus 2320 Is preferably . utilized to fam or repair weilbore 
casings, pipelines, or structural supports. 
25 The apparatus 2320 preferably Includes a support member 2325, an 

expandable tubular member 2330, an expansion cone 2335. one or more upper 
seaBng membere 2340, and one or more sealing membere 2345. 

The support member 2325 Is preferably adapted to be coupled to a surface 
locatiofi. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may. fbr example, be conventional commerdaliy 
available sikk wire, braided wire, coiled tubing, or drlHIng stodc material. 

The expandable tubular memtier 2330 Is removably coupled to the 
expansion cone 2335. In a preferred embodiment, the exparidable tubular member 
2025 further Includes one or more upper and lower sealing members. 2340 and 
35 2345. on the outside surface of the expandable tubular member 2330 In order to 
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optimally seal the interface between the expandable tubular member 2330 and the 
wemore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular memlw 2025 further 
includes a lower section 2350, an intemiediate section 2355. and an upper section 
2360. In a prefened embodiment, the wall thicknesses of the lower and 
biteimedlate sections. 2350 and 2355. are less than the wall thickness of the upper 
section 2380 In order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the kwver sectton 2360 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
penrtt 9 nuMic sealing material to penetrate the lower section 2350. 

In a preferred embodinnent. the expandable tubular member 2330 is further 
provided substantially as disctosed in one or more of the fblkMving: (1) U.S. utility 
patent application serial no. 08^454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provlsibnal patent 
applicatton no. 6W1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applteatkm serial no. 00/510.913. attorney docket no. 25791.7.02. filed 
on 2«3/2000. whk^ claimed the benefit of the fifing date of U.S. prwi8k)nal 
application no. 60/121.702. filed on. 2^5/1999; (3) U.S. utflHy patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10Q000. which 
claimed the benefit of the filing date of U.S. provisional applicatkNi no. 60/119,61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.'338.' 
attorney docket no. 25791.9.02. filed on 11/15/1999. whk:h claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent applicatkm no. 60/183,546, 
filed on 2/18«000; (6) u:s. utility patent application ho. 09«23.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh claimed the benefit of the filing date of 
U.S. proviskinal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcatton no. 09/512.895. attorney docket no. 25791.t2.02. filed on 2/24/2000. 
*i*ifch claimed the benefit of the filing dates of U.S. provislonal application no! 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applicatfon no. 60/154.047. attomey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S-. utility appUeation no. 09/511.941. attomey docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2^6/1999; (9) U.S. utility patent 
applteation no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
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which claimed the benefit of the filing date of U.S. provisional patent applicaUon 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applteatlon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket lio. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appOcatlbn no. 60/159,039, attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent appHcaUon no. 60/159.033, attorney docket no. 25791.37, 
filed on 1(yi2/1999: and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whtoh are 
incorporated herein by reference. 

The expanston cone 2335 is preferably coupled to the support member 
2325. The expanston cone 2335 is further preferably removably coupled to the 
expandabte tubular member 2330. The mpanston cone 2335 Is piefeiabiy adapted 
to radially expand the expandable tubular member 2330 when the expanston cone 
2335 is a)dally displaced relative to the expandabte tubuter member 2330. 

In a preferred embodiment, the expansion cone 2335 is provided 
substanttelly as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3,02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
applicatkxi no. 60/121,702, fifed on 2/25/1999; (3) U.S. utility patent application 
serfel no. 09/502,350, attorney docket no. 25791.8.02. fifed on 2/10/2000, which 
claimed the benefit of the filing dafe of U.S. provfetonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appltoation serfel no. 09/440.338. 
attorney docket no. 25791.9.02. fifed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provfeional application no. 60/108.558, atttvney docket no. 
25791.9. fifed on 11/16.1998; (5) U.S. provistonal patent appHcatlon no. 60/163,546, 
fifed on 2/18/2000; (6) U.S. utiiity patent applicatton no. 09/523,460. attorney docket 
no. 25791.11.02. fifed on 3/10/2000, which cfelmed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895. attorney docket no. 25791.12.02. filed on 2^4/2000. 
which claimed the benefit of the filing dates of U.S. prpvisional application no! 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
5 application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999: (8) 
U.S. utility appikation no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2«4«000. whkii dainried the benefit of the filing date of U.S. provisk>nai serial no. 
6<W21.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent . 
appBcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
10 whteh cteimed the benefit of the filing date of U.S. provisional patent application' 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (IjO) U.S. 
utility patent applteatton no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26«000. whkii claimed the benefit of the filing date of U.S. provisk)nai application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4^6/1999; (11) U.S. 
15 prDyisfc>nal appficatton no. 60/146.203. attorney docket no. 2579l!25. filed on 
7/29/1999; (12) U.S. piovisionai applkation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applteation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. proviskxial 
appHcatton no. 60/159,039, attorney docket na 25791.36. filed on 10/12.1999; (15) 
20 U.S. provisfonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent appik»tion no. 60/165.228.' 
attorney docket no. 25791.39. filed on' 11/12/1999. the dIsctosuiBS of vvhteh ar^ 
incorporated herein by reference. 

The upper sealing member 2340 is coupled to the outside surface of the 
25 upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fluUidy seal the interface between the 
radially expanded upper sectton 2360 of the expandable tubular member 2330 and ' 
the weObore casing 2300. The upper sealing number 2340 may be any number of 
conventional commercially available sealing members. In a prefened embodiment. 
30 the upper sealing member 2340 Is a viton nibber in order to optimally provide toad 
carrying and pressure sealing capacity. 

Tlw tower sealing member 2346 is preferably coupled to the outside surface 
of the upper section 2360 of the expandabte tubular member 2330, The tower 
searing member 2340 Is preferably adapted to fluMidy seal the interface between 
35 the ladially expanded upper sectton 2360 of the expandable tubular member 2330 
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and the open hole wellbore section 2305. The lower sealing member 2345 may tw 
any number of conventional oonwnerdally available sealing nwrnbers. In a preferred 
embodiment, the tower sealing membef 2345 is viton rubber in order to optimally 
provide load carrying and sealing capacity. 

As illustrated in FIG. 23a, the apparatus 2320 is preferably positioned within 
the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned In overlapping relation to the wellbore 
casing 2300. 

As illustrated In FIG. 23b, in a prefened embodiment, a quantity of a 
hardenable fluldic sealing material 2366 is then Injected into the open hole wellbore 
section 2305 proximate to the lower section 2350 of the expandable tubular member 
2330. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as, for example, cement and/or epoxy resin. In a 
preferred embodiment, the hardmable fluldic sealing material 2365 at least partially 
enters the slots provided In the lower section 2350 of the expandable^ tubular 
member 2330. 

As illustrated in FIG. 23c the harderiable fluldic seaDng material 2365 is 
preferably then permitted to at least partially cure. In this manner, the lower section 
2350 of the expandable tubular member 2330 Is anchored to the open hole wellbore 
section 2305. 

In an alternative embodiment, a compresaibie cement and/or epoxy is then 
injerted Into the annular space between the unexpended portion of the tubular 
member. 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then pemiltted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular sfructural support and fhiidic seal is 
provided around the tubular member 2330. 

As illistreted in FIG. 23d, In a preferred embodiment, the expansion cone 
.233& is then axially displaoed by applying an axial force to the support member 
2325. In a preferred embodiment, the axial displacement of the expansion cone 
2335 radially expands the expandable tubular member 2330 Into intimate contact 
with the waDs of the weliboire casing 2300. 

As IRustratBd In FIG. 23e, In a preferred embodinrant. after the expandable 
tubular member 2330 has been completely radially expanded by the axial 
displacement of the expansicm cone 2335, a new section of wellbore casing is 
formed that preferably includes the radially expanded tubular member 2330 and an 
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outer annular layer of a fluidic sealing niaterial. More generally, the apparatus 2320 
Is used to repair or tern welltwre casings, pipelines, and staictural supports. 

Referring to FIGS. 24a to 24c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting struduia 
will now be described. Refening to Rg. 24a. a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned wittiin a subterranean fbmiatlon 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 J& utilized to fomi a new 
sertion of wellbore casing within the open hole Mrellbore section 2405. More 
generally, the apparatus 2420 is preferably utiiized to form or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus 2420 preferably includes a support member 2425. an 
expandabfe tubular member 2430. an expansion cone 2435. a coupling 2440. a 
packer2445, a mass 2450. one or more upper sealing membere 2455. and one or 
more seaRng members 2460. 

The suppbrt member 2425 is preferably adapted Id be coupled to a surface 
location. The suppprt member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is preferably adapted to. convey electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445.. The 
support member 2425 may. for example, be conventional oommerdaily available 
sik* wire, braided wire, colled tubing, or drilling stock material. 

The expandabfe tubular member 2430 is removably coupled to the 
expanston cone 2435 and the packer 2445. The expandabfe tubufer member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandabfe tubufer member 2430 further Indudes one or more upper and lower 
seaUng membere. 2455 and 2460. on the outside surface of the expandabfe tubular ' 
member 2430 in order to optimally seal the Interface between the expandable 
tutHifer member 2430 and the wellbore casing 2400 and the open hote wellbore 
8ectk)n2405. 

In a preferred embodiriient. the expandabfe tubular member 2430 further 
Includes a lower section 2465. an intermedfete sectton 2470, and an upper sectton 
2430. In a prefenad embodiment, the wall thkiknesses of the lower and 
intermedfete saettons. 2465 and 2470. are fess than the wall thickness of the upper 
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section 2475 in order to optimally tecil'itate the radial expansion of the expandable 
tubular member 2430. In a prefen«d embodiment, the lower section 2465 of the 
expandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed In one or more of the fonowing: 

The expansion cone i^435 is preferably couptod to the support member 2425 
and the coupling 2440. The expansion cone 2435 is further preferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axially displaced relative to the expandable tubular 
n)ember2430. 

In a preferred embodiment, the expansion cone 2435 is provided 
substantially as disclosed In one or more of the following: (1) U.S. utaity patent 
•application serial no. 09M54.138. attorney docket no. 25791.3.02, fited on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/1 11.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. fited 
on 2/23/2000, which dainried the benefit of the filing date of U.S. provisional 
appltoation no. 60/121,702, filed on 2/25/1999; (3) U.S. utUity patent appHcatkm 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisfonal applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. whk5h claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108.558, attomey docket no. 
25791.9. fited on 11/16.1998; (5) U.S. provistonal patent appHcation no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utility patent appllcatton no. 09/523.460, attomey docket 
no. 25791.11.02. fited on 3/101/2000. which daimed the benefit of the fifing date of 
U.S. provisk)iial.applkation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
whkii claimed the benefit of the filing dates of U.S. provistonal s^pltoatton no. 
60/121.841, attomey docket no. 25791.12. fited on 2/26/1999 and U.S. provisional " 
appllcatton no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utHity application no. 09/511,941; attomey docket na 25791.16.02, fited on 
2/24/2000, which daimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attomey dockei no: 25791.16. fited on 2/26/1999; (9) U.S. utility patent 
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application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
5 4/26/2000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal .appHcation no. 60/146,203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9^999; (13) U.S. provisional patent appHcatun serial no. 
10 60/162,671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisfonai 
appiteatkjn no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provistonai patent applicatkm no. 60/159,033. attorney docket no. 25791.37. 
Bed on 10/12/1999; and (16) U.S. provisional patent appncation no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999.. the disdosures of which are 
15 incorporated herein reference. 

The coupling 2440 is preferably coupled to the support member 2425 and 
the expanston cone 2435. The coupling' 2440 is prefMly adapted to convey 
electrical, communicatton, and/br hydrauik: signals to andter from the packer 2445. 
The coupling 2440 may be any number of conventtonar support members such as. 
for example, commercially available sXkk wire, braided wire, coiled tubing, or drilHng 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 is further 
removably coupled to the lower sectron 2465 of the expandable vmllbore casing 
2430. The packer 2445 is preferably adapted to provide sufficient fricBonal force to 
55 support the tower sectkxi 2465 of the expandable wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
available packers. In a preferred embodlrnent. the packer 2445 is an RTTS packer 
available from Halliburton Energy Servtees in order to optimally provkle multiple sets 
and releases. In an altemativa embodinrient. hydraulic slips may be substituted for. 
0 or used to supplement, the packer 2445. 

"nie mass 2450 is preferably coupled to the tower secUon 2465 of the 
expandabto tubular member 2430. The mass 2450 is preferably setected to provide 
a tensile load on the tower sedton 2465 of the expandable tubular member 2430 
that ranges about 50 to 100 % of the yieM point of the upper sectton 2476 of 
the expandable tubular member 2430. In this manner, when the packer 2445 is 
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released, the axial force provided by the mass 2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2455 is preferably coupled to the outside surfeoe 
of the upper section 2475 of the expandable tubular member 2430. The upper 
sealing member 2455 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the weilbore casing 2400. The upper seaOng member 2455 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2455 is vlton nibber In order to optimally 
provide load carryir^ and pressiffe sealing capacity. 

The kjwer sealing member 2460 is preferably coupled to the outside surface 
of the upper secBon 2475 of the expandable tubular member 2430. The lower 
sealing member 2460 is prefeisbly adapted to fluididy seal the interface betwten 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the open hole weilbore setction 2405. The lower sealing member 2460 may be 
any number of conventional comrnerdally available seaHng members. In a pief^d 
embodiment, the lower seeing member 2460 is vRon rubber in order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a, the apparatus 2420 is preferably posltioiied virtthin 
the weilbore casing 2400 and the open hole weilbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the weilbore 
casing 2400. In a prefenod embodiment, the weight of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435. the coupling 2440, the 
padier 2445. and the lower sectioh 2465 of the expandable tubular member 2430. 
In this manner, the intennediate section 2470 of the expandable tubular member 
2430 preferably does not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b. in a preferred embodiment, the packer 2445 Is 
then released from connection with the lower section 2465 of the expandable tubular 
member 2430. in this manner, the mass 2450 is preferably now supported by the 
support member 2425. expansion cone 2435, and the lower and intermediate 
sections. 2465 and 2470. of the expandable tubular member 2430. In a preferred 
embodiment, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by, and exbvded off of, the expansion cone 
2435. In a prefened embodiment, during the exbvsion process, the position of the 
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support member 2425 is adjusted to erwure an overlapping relation between the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an alten»tive embodiment, a compressible cement and/or epoxy is 
irijecled into the annular space between the unexpanded portion of the tubular 
member 2430 and the wellbore casing 2400 before and/or during the extnision 
process. The compressible cement and/or epoxy is then preferably pemilttetf to at 
least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. 

As HiustTBted In FIG. 24c, in a preferred embodiment, after the expandable 
tubular member 2430 has been completely extruded off of the expansion cone 2435. 
a new section of wellbore casing is formed that preferably Includes the radially 
expanded tubular nriember 2430 and an outer annular layer of a fluidic seaKng 
material. More generally, the apparatus 2<420 ts used to repair or form wellbore 
casings, pipelines, and stnjdurel supports. , 

In an altamative embodiment, the mass 2450 is positioned on top of the 
upper section 2475 of the tubular member 2430. In a preferred embodiment, the 
mass 2450 is fabricated from a thick walled tubular member that is concentric with 
respect to the support member 2425, ahd also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion cone win cany the mass 2450 out of 
the wellbore 2405. 

Refening to FIGS. 25a to 25c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
win now be described. Referring to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2605 are positioned within a subtenanean fomwtion 2510. 
The wellbore casing 2600 and the open hole weUbore section 2505 may be 
positioned in any orientation from the vortical direction to approximately the 
horizontal dbection. 

In a preferred embodiment, an apparatus 2520 is utilized to form a new 
section of wellbore casing within the open hole wellbore section 2505. More 
generally, the apparatus 2520 is preferably utHlzad to fbnn or repair wellbore 
casings, pipelines, or stnjctural supports. 

The apparatus 2520 preferably includes a support member 2525, an 
expandable tubular member 2530. an expansion cone 2535. a chamber 2440. an 
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end plate 2545, one or more upper sealing members 2555, and one or more sealing 
members 2560. 

Hie suppiart member 2525 is preferably adapted to be coupled to a surtece 
location. Ttw support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conyentionai conrimerdally available ^Ick wire, braided vvire. coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 
expanision oone 2535. In a preferred embodiment, the expandable tubular member 
2530 fiffther includes one or more upper and lower seaHng membere. 2555 and 
2560. on the outside surface of the expandable tubular member 2530 in wtter to 
optimally seal the Interface between the expandable tubular member 2530 and the 
wellbore casing 2500 and the open hole wellbore section 2505. 

In a preferred embodiment, the expandable tubular member 2530 further 
includes a lower section ^65. an Intemnedlate section 2570. and an upper seption 
2530. In a preferred embodiment, the wall thicknesses of the kywer and 
intermediate sections, 2565 and 2570. are less than the wall tMckness of the upper 
sectron 2575 in order to optimally facilitata the radial expansior) of the expandable 
tubular member 2530. 

In a preferred embodiment, the tower section 2565 of the expandable tubular 
nwmber 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
providckl substantially as disclosed in one or more of the foltowing: (1) U.S. utility 
patent applicatton serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999. which daimed the benefit of the filing date of U.S. provisionai patent 
appHcattonrno. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utiiity patent applicatton serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
appltoatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09^2.350. attorney docket no. 25791:8.02. filed on 2/10/2000. which 
claimed the benefit of thef filing date of U.S. provistonal applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. uUlity patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
ttie filing date of U.S. provisional applicatton no. 60/108.558, attorney docket no. 
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25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791. 11. 02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which claimed the benefit of the filing dates of U.S. proviskxial applicatkm no. 
60/121.841. attorney docket no: 25791.12. filed on 2/26/1999 and U.S. prDVi8k)nal 
appOcation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8). 
U.S. utility application no. 09/511.d41, attorney docket no. 25791.16.02. filed on 
2a4t2m, whteh claimed the benefit of the filing date of U.S. provteional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appDcBten no. 08/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. proviskmal patent appltoatton 
serial no. 60/137.998. attorney docket no. 25791.17. fDed on 6/7/1999; (10) U.S. 
utility patent appilcatton no. 08^59.122, attorney docket no. 25791.23.02, filed on 
4/26«000. vvhteh claimed the benefit of the filing date of U.S. provisional applicatton 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisronal appllcathm no.. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisiorial applteatton no. 60/143,039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appHcafion serial no. 
60/162.671, attomey docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attamey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent applicatk>n no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228. 
attomey docket no. 25791.39, filed on 11/12/1999, the discksures of whteh are 
incorporated herein by reference. 

The expansion cone 2535 is preferably coupled to the support, member 
2525. The expansion cone 2535 Is farther preferably removably coupled to the 
expandable tubular member 2530. The expanston cone 2535 is preferably adapted 
to radially expand the expandable tubular member 2530 when the expanston cone 
2535 is axiaily displaoed relative to the expandable tubular mernber 2530. The 
expanston cone 2535 is further pref^bly adapted to convey fiuldto materials to 
and/or from the chamber 2540. 

In a prefbmed embodiment, the expanston cone 2535 is provided 
substantially as disctosed in one or more of the foltowing: (i) U.S. utility patent 
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application serial no. 09/454.139, attorney docket no. 25791.3.02. filed on 
12/3/1999. which claimed the Ijanefit of the filing date of U.S. provisional patent 
application no- 80/1 1 1.293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent applk»tion serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, whteh daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent applteatton 
serial no. 09^2.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provi8k)nal applicatkm no. 60/108,558. attorney do(^t no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provistonal patent applicatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utHity patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whk:h daimed ttie benefit of ttie filing date of 
U.S. prov^kwial applteatkm no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utPi^ patent 
appHcatkm no. 09/512.895, attorney docket no. 25791.12:02. filed on 2/24/2000. 
whteh claimed ttie berafit of the filing dates of U.S. provistonal applicatton no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provistonal 
application ho. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/611.941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed ttie beriefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed ttie benefit of Vhe filing date of U.S. provisional patent applteattor) 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applteation no. 09/559.122. attorney dodtet no. 25791.23.02, filed on 
4/26/2000. whtoh daimed ttie benefit of ttie filing date of U.S. provistonal applicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appltoattori no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applteafion no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appltoation aerial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appltoatton no. 60/159,039. attorney docket no: 25791.36, filed on 10/12,1999; (15) 
U.S. provisiorial patent appltoation no. 60/159.033. attorney docket no. 25791.37, 
flted on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228; 
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attorney tiocket no. 25791.39. filed on 11/12/1999. the disclosures of vvhlch are 
moorporated herein by reference. 

The chamlwr 2540 is defined by the Interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 
of a flukflc materials having a higher density than the fluidic mQterials outside of the 
expandable tubular member 2530. 

The upper sealing member 2555 is preferably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 Is preferably adapted to fluldldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the wellbore casing 2500. The upper sealing member 2555 may be any 
number of conventional cpmmereially available' sealing members. In a preferred 
embodiment, the upper sealing member 2555 Is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2560 is preliarably coupled to the outside surface 
of the upper section 2575 of the expandable tubular member ^530. The lower 
sealing member 2560 is preferably adapted to fluldiciy seal the mterfaoe between 
the radially expanded upper section 2575 of thd expandable tubular member 2530 
and the open hole weilbore section 2505. The iower sealing member 2560 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2560 is viton mbber in order to optimally 
provide load canying and pressure sealing capacity. 

As illustrated in FIG. 25a, the apparatus 2520 Is preferably positioned within 
the weilbore casing 2500 and the open hole weilbore section 2505 with the 
expandable tubular member 2530 positioned in overlapping relation to the weilbore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
density greater than the density of the fluidic material within the region 2585 outside 
of the expandable tubular member 2S30 is Ihiectod into the chamber 2540. In a 
preferred embodiment, the difference In hydrostetie pressure between the chamber 
2540 and the region 2585. due to the differences In fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. and 
extruded off of. the expanston cone 2535. In a preferred embodiment, during the 
extrusion process, thd positkm of ttie support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the welibore 
casing 2500. In a preferred embodiment, the quantity of the fluidic material 2580 
initially injected into the chamber 2540 is subsequently increased as the size of the 
chamber 2540 increases during the extnision process. In this manner, high 
pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, in an exemplary embodiment, a column of the fluidic material 
2580 is malntainM within the support member 2525. 

In an alternative embodiment, a compressible cement and/or epoxy is 
Injected into the annular space between the unexpended portion of the tubular 
member 2530 and the welibore casing 2500 before and/or during the extnjslon 
process. The compressible cement and/or epoxy is then preferably permitted to at 

least partially cure prior to the Initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
mamber2530. 

As illustrated In FIG. 25c in a preferred embodiment, after the expandable 

tubular menr*er 2530 has been cornpWely extruded off of the expansion cone 2536. 
a new section of weHbore casing is formed that preferably includes the radially 
expanded tubular member 2530 and an outer annular layer of a fluUlc sealing 
material. More generally, the apparatus 2520 Is used to repair or form welibore 

20 casings, pipelines, and stnjdural supports. 

Referring to FIGS. 26a to 26c. an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting stnictur« 
will now be described. Referring to Fig. 26a. a welibore casing 2600 and an open 
hole weHbore section 2605 are positioned within a subterranean fonnation 2610. 

25 The weDboTB casing 2600 and the open hole welibore section 2605 may be 
positioned In any orientation from the vertical direction to approximately the 
horizontal dbBcUon. 

In a preferred embodiment, an apparatus 2620 Is utilized to fomi a new 
section of weRbors casing within the open hole weHbore section 2605. More 
generally, the appar^s 2820 is preferably utilized to Ibnn or repair welibore 
casings, pipelines, or stnictural supports. 

The apparatus 2620 preferably includes a support member 2625. an 
expandable tubular member 2630. an expanston cone 2635. a slip joint 2640, an 
end plate 2545. a chamber 2650. one or more slip members 2655, one or more 
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sealing members 2670. one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support member 2625 is preferab^ adapted to be coupled to a surface 
location. The support member 2625 Is further coupled to the expansion cone 2635. 
5 The support member 2625 is preferably adapted to convey fluidic materials to and/or 
from the chamber 2640. The support member 2625 may. for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2630 is removably coupled to the 
10 expansk>noone2635. In a preferred embodiment, the expandable tubular member 
2630 further Includes one or more upper and lower seaOng members, 2675 and 
2680. on the outside surface of the expandable tubular nmmber 2830 In order to 
opUmally seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole wellbore secMon 2605. 
15 In a preferred embodiment, the expandable tubular member 2630 further 

includes a kiwer sedkm 2685. an Intennedlate sedkm 2690. and an upper sectton 
2695. In a preferred embodiment, the wall thicknesses of the lower and 
mtemiedlate sections. 2685 and 2690. are teas than the wall thkdcness of the upper 
section 2695 In order to optlnully fadWate the radial expanston of the expandable 
tubular member 2630. 

In a prefierrBd embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip joint 2640, the end plate 2645. the slips 2655. and the 
sealing members 2670. In a preferred embodiment, the interior portion of the kMver 
sectton 2685 of the expandable tubular member 2630 below the expansion cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the kiwer sectkm 2685 of the expandable tubular member 2630 further 
Indudes one or more of the anchoring devte^s described above with reference to 
FIGS. 1ato2Sc . 

In a preferred embodiment, the expandaUe tubular member 2630 is further 
provkled substantially as disclosed In one or more of the fbitowing: (1) U.S. utility 
palent applteatton serial no. 09/454,139. attorney docket na 25791.3.02, filed on 
120/1999. which claimed the benefit of the filing date of U.S. provisional patent 
applfcaUon no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicattori serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2«3«000. whk:h claimed the benefit of the filing date of U.S. provlstonal 
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application no. 60/121,702. filed on 2/25/1989; (3) U.S. utflily patent application 
seilal no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed tha benefit of the filing date of U.S. provisional application no. 80/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent api^catkKi serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the tienefit of 
the filing dale of U.S. provishmal appDcation no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provi8k>nal patent application no. 60/18^.546. 
filed on 2/18«)00; (6) U.S. . utility patent application no. 09/523.460. attorney dcxket 
no. 25791.11.02. filed on 3/1W2000. whteh claimed the benefit of the filing date of 
U.S. provisional appik»tion no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appHcatkm no. 09/512.895. attorney docket no. 25791.12.02. filed &n 2/24/2000. 
VKhlch ci9imed the benefit of the filing dates of U.S. proviskMiai applicatton no. 
60/121.841. attorney docket no. 25791.12, filed on 2/28/1999 and U.S. provisional 
applicalkm no. 60/154.047. attorney docket no. 25791;29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. fitod on 2^6/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791,17.02, filed on June 7. 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appHcatton 
20 serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent appUcatton no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional appHcation 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146.203. attomey docket no. 25791.25. filed on 
25 7/29/t999; (12) U.S. provistonal application no. 60/143.039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
. 60/162.671. attomey docket no. 25791.27, filed on 1 1/1/1999; (14) U.S. provisional 
appBcatlon no. 60/159.039. attomey docket no. 25791.36. fited on 10/12.1999; (15) 
U.S. provistonal patent applteatton no. 60/15d.033. attorney docket no. 25791.37. 
30 filed on 10/12/1999; and (16) U.S. provistonal patent applteatton no. 60/165.228' 
attomey docket no. 25791.3©. filed on 11/12/1999. the disctosures of which are 
Incorporated herein by reference. 

The expansion cone 2635 is preferably coupled to ttie support member 2625 
and the slip joint 2640. The expansibn cone 2635 is furttier preferably removably 
coupled to ttte expandabte taibular member 2630. The expanston cone 2835 Is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 2630. The expansion cone 2635 is further preferably adapted to convey 
fluidic materials to and/or from the chamber 2650. 

Ir^ a preferred embodiment, the expansion cone 2635 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utBity patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12«/1099. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilfly patent application serial no. 09/510.913. atlomey docket no. 25791.7.02. filed 
on 2/23Q000, whki) dairaed the benefit of the filing date of U.S. provisional 
application no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attonrtey docket no. 25791.8.02. filed on 2/10«000. which 
claimed the benefit of the filing date of U.S. provistonal application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent appBcatton serial no. 09/440.338. 
atlomey docket no. 25791,9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisionat applteation no. €i0/108,558, attorney docket na 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. v»hlch claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1999; (7) U.S. utility patent 
appiicatkMi no. 09/512.895, attbriiey docket no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit of the filing dates of U.S. provisional appficatton no: 
60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applkstion no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.8. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit of tho fiHng date of U.S. provistonal serial no. 
60/121.907. atlomey docket no. 25791.16. filed on 2«6/1999; (9) U.S. utility patent 
appficatton no. 09/588.946. attorney docket no. 25791:17.02, filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. piovisnnal patent applkiatk)n 
serial no. 60/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utlSty patent appOcatkm ho. 09«59,122. attorney docket no. 25791.23.02. filed on 
4/26tt000. which claimed the benefit of the filing date of U.S. provistonal appllcatton 
no. 60/131,106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
proviskMftel application no. 60/146,203. atlomey docket no. 25791.25. filed on 
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7/29/1999; (12) U.S. provisional appBcaJSon no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk)nal patent applicatkm no. 60/159.033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatkxi no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999. the discbsures of vwhfch are 
incorporated herein by reference. 

The eOp Joint 2640 is coupled to the expansion cone 2635 and the end plate 
2645. The slip Joint 2640 is preferably adapted to penmit the end plate 2645 to be 
ariaRy displaced relative to the expanston cone 2635. in this manner, the size of the 
chamber 2650 is variable. The sup joint 2640 may be any number of conventk>nal 
oommeicially available sl^ Joints modified In accordance with the teachings of the 
present disclosure. 

The sHp Joim 2840 preferably includes an Upper member 2640a. a resilient 
member 2640b. and a lower member 2640c. The upper member 2640a Is coupled 
to the expanskm oone 2635 and the resilient member 2e40b. The upper member 
2640a is movably coupled to the tower nrteniber 2e40b. The upper member 2640a 
preferably includes one or more fluid passages 2640aa that pennit the passage of 
flukilc materials. The lower member 2640b is coupled to the end plate 2845 and the 
resilient member 2640b. The k>wer member 2640b is movably coupled to the upper 
member 2640a. The tower member 2640b preferably includes one or more fluid 
passages 2640ba that perniit the passage of fluidic materials. The resilient member 
2640c is coupled between the upper and lower members. 2640a and 2640b. The 
resOlent member 2640c Is pr^rably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the slip Joint 2640, the slips 2655. and the 
sealing members 2670. ' The end plate 2645 is preferably adapted to seal off a 
portton of ttie interior of the lower sectton 2685 of the expandable tubular member 
2830. The end plate 2645 is further adapted . to define, in combination with the 
expandabte tubular member 2830, and the expanston cone 2635. the chamber 
.2850. 

The chamb«^ 2650 is defined by the interior portton of the tower sectton 2685 
of the expandabte tubular member 2630 below ttie expansion cone 2635 and above 
the end plate 2645. In a prefened embodiment, ttw pressurizatton of the chamber 
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2650 causes the expansion oone 2635 to be axially displaced and thereby radially 
expand the expandable tubular member 2630. The chamber 2650 is preferably 
adapted to move upwardly within the expandable tubular member 2630 as the 
expansion cone 2635 and end plate 2645 are axially displaced within the 
expandable tubular menUDer 2630. 

The sfips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction; but prevent axial displacement of the end plate 2645 in the downward 
direction. In this manner, the chanber 2650 is pressurized by injecting fluldic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
substantially stationary position, relative to the expandable tubular member 2630, 
during the Injection of pressurized fluldic materials into the chamber 2650, the 
pressurlzatlon of the chamber 2650 preferably axially displaces the expansion cone 
2635* In a preferred embodiment, when the sHp joint 2640 Is fiilly extended, the slip 
joint 2640 then disptaoes the end plate 2645 in the upward axial direction. In a 
prefenr^ embodiment, when the spring force of the elastic member 2640c of the slip 
joint 2640 Is greater than the fluldic pressurlzatlon force within the chamber 2650. 
the end plate 2645 is displaced in the upward axial directidn. 

The sealing membere 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further preferably sealingly coupled to the interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 Is optimally 
pressurized durhg operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupled to the outside surboe 
of the upper section 2695 of the expandable tubular member 2630. The upper 
seaOng member 2675 is preferably adapted to fluidicly seal the interface between 
the radially expanded upper sectton 2695 of the expandable tubular member 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commercially available sealing members. In a preferred 
embodiment, the upper sealing member 2675 is vlton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

The lower sealing member 2680 is preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630. The lower 
seaUng member 2680 Is preferably adapted to fluidicly seal the interface between 
the radially expanded upper secHon 2695 of the expandable tubular member 2630 
and the open hole wellbore section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2680 is viton rubber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIG. 26a, the apparatus 2620 is preferably positioned within 
5 the wellbore casing 2600 and the open hole wellbore section 2605 with the 
expandable tubular member 2630 positioned in overlapping relation to the wellbore 
casing 2600. In a preferred embodiment, the lower section 2685 of the expandable 
tubular member 2630 is then anchored to the open hole weUbore section 2605 using 
one or more of the apparatus and methods described above with reference to FIGS. 
10 1alo25c. 

As illustrated In FIG. 26b. the radial expansion of the expandable tubular 
member 2630 Is then Initiated by: (1) applying an upward axial force to the 
expansion oone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fli^ic material into the chamber 2650. 
15 In a preferred embodiment, the expandable tubular member 2630 is radially 

expanded by applying an upwanJ axial force to the expansion cone 2635. In a 
preferred embodiment, once the slip Joint 2640 is fully extended, the end plate 2645 
is then axially displaced in the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635. in a preliBned embodiment, the chamber 2650 is 
20 pressurized when the frictional forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2635 Is provided by applying 
an axial force that is selectivBly supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a compressible isement and/or epbxy is 
injected Into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy is then preferably permitted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluldic seal is provided around the tubular 
member 2830. 

As illustrated in FIG. 26c, in a preferred embodiment, after the expandable 
tubular member 2630 has been completely extruded off of the expansion cone 2635. 
a new section of weDbore casing is formed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2620 is used to repair or fbnn wellbore 
casings, pipelines, and structural supports. 
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Referring initially to FIG. 27, a preferred method 2700 of coupling an 
expandable tubular member to a preexisting structure includes the steps of: (1) 
coupling the expandable tubular member to the preexisting staicture by axlally 
displacing an expansion cone; and (2) radially expandfng the expandable tubular by 
applying direct radial pr^ure. 

In a preferred embodiment, as illustrated in FIG. 28, in step 2705, an 
expandable tubular member 2805 is coupiled to a preexisting wellbore casing 2810 
positioned within a subterranean fonnation 2815. In a preferred embodiment, the 
weilbore casing 2810 further includes an outer annular layer 2820 of a fluidic sealing 
material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the preexisting wellbore casing 2810 using any number of 
conventional commercially available methods for coupling an expandable tubular 
member to a preexisting structure sudi as. for example, pulling an expansion cone 
through a tubular member, or pushing an expansion cone throu^ a tubular member 
using a pressurized fluidic material. In a pr^rred embodiment, the expandable 
tubular member 2805 is coupled to t^ preexisting structure 2810 using one or more 
of the apparatus and nnethods disclosed In the fbikmifng: (1) U.S. utility patent 
application serial no. 0W454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provistonal patent 
appTcation no. 60/1 1 1.293, attorney docket no. 25791:3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney dodwt no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisionai 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provfeional application no. 60/1 19.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
atlomey docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filing data of U.S. provisipnal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskxial patent application no. 60/183,546, 
filed on 2/18^000; (6) U.S. uUlity patent application na 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10«000, whteh claimed the benefit of the filing date of 
U.S. provisional appfication no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applicafidn no. 09/512.895. attomey docket no. 25791.12.02, filed on 2/24/2000, 
which claimed ttie benefit of the filing dates of U.S. provisional appUcatkm no. 
80/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
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application no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no, 25791.16.02, filed on 
2/24/2000. which claimed the tienefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2«6/1999; (9) U.S. utility patent 
applfcatfon no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000. 
which claimed the benefit of the filing date of U.S. provlsnnal patent applicatkm 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utUity patent appHcation no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the t)enerit tif the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk)nal pppllcatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlsbnai appllcatkm no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. pioviskNui 
appHcatkm no. 60/159.039^ attomey docket na 25791.36, filed on 10/12.1999; (15) 
U.S. provisional patent appllcatton no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appllcatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein t>y reference. In a preferred embodiment, the amount of radial 
expansion provided in step 105 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated In R6. 29. In step 2710. at teast a 
portion of the expandable tubular member 2805 is further radially expanded by using 
a radial expanston tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expanston tool 2905 may be any number of 
conventtonal radial expanston tools suiteble for applying direct radial pressure to a 
tubular member. In a preferred embodiment, the radial expanston tool 2905 is 
provided substentially as disclosed on one or rnore of the foltowing U.S. Patents: 
5,014,779 and 5,083,608, the dlsctosiires of whidi are Incorporated herein by 
reference. In a prefsned embodiment, the amount of radial expanston of the 
expandabto tubular member 2805 provided in step 2710 ranges up to about 5%. In 
a preferred embodiment, the radial contact pressures generated by the radial 
expanston tool 2905 in step 2710 range from about 5.000 to 140,000 psi. in order to 
optimally plastically deform the expandable tubular member 205 to the final desired 
geometry. 
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In a preferred embodiment, the radial expansion provided in step 2705 Is 
limited to the portion of the expandable tubular member 2805 that overlaps with the 
preexisting wellbore casing 2810. In this manner, the high compressive forces 
typicaliy required to radiaHy expand the portion of the expandable tubular member 
2805 that overlaps vidth the preexisting wettbore casing 2810 are optimally provided. 

In an attemative embodiment, the radial expansion In step 2705 radially 
expands the expandable tubular nf)ember 2805 to provide an inside diameter 
substantially equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a mono-diameter wellbore casing is optimally provided. 

Thus, the method 2700 provides a 2-8tep radial expansion process that 
uUilZBs: (1) a relatively quick nnethod of radial expansion for the majority of the radial 
expansion; ktiti (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
repair wellbore casings, pipelines, or stmcturai supports. 

The mettKxJ 2700 further provides an appaiBtus and m^tixxi for coupling an 
expandable tubular nnember to a preexisting stmdure. The expandable tubular Is 
initially coupled to the preexisting structure by axially displacing an expansion cone 
wBhin the e)(pandable faibular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and metfiod have wide application to the fonnaUon and repair of wellbore 
casings, pipelines, and stnjctural supports. The apparatus and method provide an 
efficient and reliable method for forming and repairing wellbore casings, pipelines, 
and structural supports. In a preferred implementation, ttie initial radial expansion of 
the expandable tubular member by axially displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and tiie subsequent application of direct 
radial pressure to tiie expandable tubular number providiss an additional radial 
expansion of up to about 10%. In ttiis manner, the desired final geometry of ttie 
radially expand^ tubular member is optimally achieved in a time efficient and 
reliable manner. This method and apparatus is particularly useful In optimally 
creating profiles and seal geometries for liner tops and for connections between 
jointed tubulare. 

A method of coupling an expandable tubular; member to a preexisting 
structure has been described that includes positioning the tubular member and an 
expanston cone within tiie preexisting structure, anchoring the tubular member to 
the preexisting structure, axially displacing the expansion cone relative to the tubular 
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member by pulling the expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
embodiment, lubricating the Interfads between the expansion cone and the tubular 
member includes: injecting a lubricating fluid into the trailing edge of the Interface 
5 between the expansion cone and the tubular member. In a prefenBd embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 centipolse. In a 
preferred embodiment, the injecting includes: injecting lubricattng fluid into a tapered 
end of the expansion cone. In a prefierrBd entbodiment, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 
0 of the expansion cone. In a preferred embodiment, the Injecting Includes: injecting 
lubricating fluid Into a second end of the expansion cone. In a preferred 
embodiment, the Injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, ttie Irijecting 
includes: injecting lubricating fluid into an interior of the expansion cone. In a 
15 preferred embodiment, the injecting includes: injeqtlhg lubricating fluid through an 
outer surface of the expansion corie. In a prafarred embodiment, the ir^ecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the lubricating fluid Includes 
drilling mud. in a preferred embodiment, the lubricating fluid further includes: 
20 TorqTrim III, EP Mudlib. and DrillN-Slld. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III. EP IMudlib. and Drill-N-Slld. In a preferred embodiment, 
the interface between the expansion cone and the tubulair member Includes: costing 
the interior surtiace of the tubular member with a lubricant. In a preferred 
embodiment, lubricating the interface between the expansion cone and the tubular 
25 member includes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular merinber. In a preferred embodiment, the lubricant comprises a metallic 
soap, in a prefierrBci embodiments the lubricant is seieded liom the group consisting 
of C-Lub».10. OPH0S-5W and C-PHOS^SWt In a prefened embodiment, the 
30 lubricant provides a sliding friction coefficient of less than about 0.20. In a prefened 
embodiment the lubricant is chemicaily bonded to the interior suriaoes of the tubular 
members. In a preferred embodifnent. the lubricant is mechanically bonded to the 
interior surfaces of the tubular members. In a preferred embodiment, the lubricant is 
adhesively bonded to the interior surface of the tubular membere. in a preferred 
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embodiment, the lubricant includes epoxy. molybdenum disulfide, giaphile. 
aluminum, copper. alumtslDcate and polyethylenepolyamlne. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
wltWn the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through the tubular member. The tubular member 
preferably includes: an annular member, including: a wall thickness that varies less 
than about 8 %, a hoop yield strength that varies less than about 10 %. 
Imperfedlons of less than about 8 % of the wall thickness, no failure for radial 
expanskm of up to about 30 %. and no necking of the wads of the annular member 
for radial expanstons of up to about 25%. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes injecting a lubricating fluM Into the preexisting 
slnjclure, posWoning the tubular member and an expansion cone within the 
preexisting stnicture. anchoring the tubular member to the preexisting stnidure. and 
axially displacing the expansion cone relativa to the tubular member by pulling the 
expansion cone through the tubular member. Ih a preferred embodiment, the 
lubrfcating fluid includes: BARO-LUB GOLD^EAL™ brand drifflng mud lubricant. 

A method of coupling an expandable tubular member to a preexisting 
stwcture has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stmcture, and 
axially displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member Includes: a first tubular member, a 
second tubular member, and a threaded connection for odupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
connedton includes: one or more sealing members for sealing the interface between 
the first and second tubular membere. In a preferred embodiment, the threaded 
connectton comprises a pin and box threaded connedkm. In a prefened 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embodiment, one of the sealing members is 
positioned adjacent to an end portion of the threaded connection; and wherein 
another one of the sealing members is not positioned adjacent to an .end portton of 
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the threaded connection. In a preferred embodiment, a plurality of the sealing 
nwmbers are positioned adjacent to an end portion of the threaded connection. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stnicture, and 
axlally displacing the expansion cone relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefened 
embodvnent. the expandable tubular member inchjdes a plurality of tubular 
members having threaded portions that are coupled to one another by the process 
of: doating the threaded portions of the tobuiar members with a sealant, coupling the 
threaded portions of the tubular members, and curing the sealant. In a preferred 
embodiment. tt>e sealant is selected from the group consisting of epoxles. 
thermosetting sealing oompoimds. curable sealing compounds, and seating 
compounds having poiymerizablei materials. In a preferred enribodiment. the method 
further includes: initially curing the sealant prior to redlaily expanding the tubular 
members, and finally curing the sealant after radially expanding the tubular 
members. In a preferred embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embodlnwnt. the sealant is 
reslstarit to conventional vrellbore fluidic materials. In a prefened embodiment, the 
material properties of the sealant are substantially stable for temperatures ranging 
from about 0 to 450 "F. In a prefened embodiment, the method further Includes: 
applying a primer to the threaded por6ons of the tubular members prior to coating 
the threaded portions of the tubular members virtth the sealant. In a preferred 
embodiment, the primer Includes a curing catalyst In a prefenred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a pr^srred embodiment, the prbTier includes a curing catalyst 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stnicture. anchoring the tubular member to the preexistirig 
stmcture, and axlally displacing the expansion cone relative to the tubular member 
by pulling the expansion cone through this expandable tubular member. In a 
preferred embodiment the tubular member includes: a pair of rtogs for engaging the 
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preexisting structure, and a sealing element positioned between the rings for seaUng 
the interface l)etween the tubular member and the preexisting structure. 

A method of coupling a tubular nr^enriber to a preexteting stnjcture has also 
been described that Indudes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchormg the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member. In a prefened embodiment, the tubular member 
Includes one or more slots. In a preferred embodiment, the slots are provided at a 
preexpanded portion of the tubular member. In a preferred en^iment. the slots 
are provided at a noh-praexpanded portion of the tubular men*er. 

A method of coupRng a tubular member to a preexisting structure has also 
been described that includes positionihg the expandable tubular member and an 
expansion cone within the preexisting stnjdure, anchoring the expandable tubular 
member to the preexisting structure, and axially discing the expansion cone 
relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular membisr. In a preferred embodiment, the tubular member 
includes: a first preexpanded portion, an intemiediate portion coupled to the first 
preexpanded portion Including a sealing element, and a second preexpanded 
portion coupled to the intemnediate portion. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
menrrtwr to the preexisting structure, and axially displacing the expansion cone 
rriative to the expandable tubular member by pulling the expansion cone throi^h 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably indudes a substantially constant axial force, and an 
Increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a prefsired embodiment, the increased axial force 
is provided on a random basis. In a preferred embodiment, the ratio of the 
increased axial force to the substantialiy oonstarit axial force ranges from about 5 to 
40%. 

A method of coupling a tubular member to a preexisting stnjcture has also 
been described that indudes positioning the tubular member and an expansion cone 
within the preexisting stnjcture. anchoring the tubular member to the preexisting 
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structure, and axiatly displacing the expansion cone relative to the expandable 
tubular nrwmber by pushing and pulling the exp^slon cone throi^h the expandable 
tubular nnember. in a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluidic material into contact with the expanston cone. 

A nnethod of coupling a tubular nrtember to a preexisting structure has also 
been described that IncKides positioning the tubular member and an expansion cone 
within the preexisting stnjcture, anchoring the tubular member to the preexisting 
structure, axially displacing the expansion oone relative to ttie tubular member by 
pulling the expansion cone through the expandable tubular member, and Injecting a 
curable fluidic seaDng nraterial between the tubular nnember and the preexisting 
structure prior to axially displacing the.expansion cone. 

A method of coupling a tubular rmmb&r to a preexisting structure has also 
been described that includes positioning the tubular member and ah expansion cone 
within the preexistmg structure, anchoring the tubular member to the preexisting 
structure by increasing the size of the expansion oone. and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tubular member. 

A method of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnjcture by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through, the tubular member. 

A method of coupling an expandable 'tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
stnidure, positioning the anchoring device above tlie expansion cone, anchoring the 
expandable tubular member to the preexisting stnidure using the anchoring device, 
and adally displacing the expansion cone. 

A mettnxl of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the tubular member and 
an expansion cone within the preexisting stnjcture, explosively anchoring the tubular 
member to the preexisting structure, and axially displacing ttie expansion cone 
relative to the tubular member. 
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A method of coupling an expandable tubular to a preexisting structure has 
also been described that includes fixing the position of an expansion cone ¥»rithin the 
preexisting structure, driving the expandable tubular member onto the expansion 
cone in a first direction, and axlally displacing the expansion cone in a second 
direction relative to the expandable tubular member. In a preferred embodiment, the 
first and second directions are different. 

A method of coupling an expandable tubular member to a preexisting 
structure has also bem described that includes placing the expandable tubular, an 
expansion cone, and a resHien) anchor within the preexisting structure, releasing the 
resfflent anchor, and axiaNy displacing the expansion cone within the expandable 
tubtdar member. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has ate6 been described that includes placing the expandable , tubular 
member, an expansion cone, and an anchor into the preexisting stnicture. anchoring 
the.expandabie tubular member to the preexisting stnicture by: pivoting one or more 
engagemdnt elements, and axialiy displacing the expansion cone. In a prefened 
embodiment, pivoting the engagement elements includes: actuating the 
erigagement elements. In a preferred embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluidic material onto the ^ageihent 
elements. In a preferred embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stnicture, placing a quantity of 
a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting stmcture. and axialiy displacing the expansion 
cone. In a prefBrred embodiment, the fluidic material comprises a barito plug. In a 
prefen«d embodiment, the fluidic material comprises a flex plug. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that includes positioning the expandable tubular 
member and an expansion cone into the preexisting stmcture, anchoring the 
expandable tubular member to the preexisting stnicture by injecting a quantity of a 
hardenable fluidic material into the preexisting stmcture, at least partially curing the 
hardenabie fluidic sealing material, and 
axialiy displacing the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial foroe to the expandable tubulal^ member in a downwarel direction. 
5 A method of coupling an expandable tubular member to a preexisting 

stnjctuie has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting stnjcture, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
structure outside of the expandable tubular ntwrnber, and injecting a quantity of a 
10 second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
density greater than the first density. 

A method of poupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
15 member and an expansion cone into , the preexisting stnicture, anchoring the 
expandable tubular member to the preexisting structure, applying an axial force to 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below Uie expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
20 structure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stnjcture. and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoring 
25 device adapted to couple the expandable tubular member to the preexisting 
structure, and an expansioh cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
ibmied in the outer surface of the tapered first end. and one or more axial flow 
30 passages fluldiciy coupled to the grooves. In a prBferred embodiment, the grooves 
include drcumfersntial grooves. In a prsfened embodiment, the grooves Include 
spiral gnMves. In a preferred embodiment, the grooves ere concentrated around 
the axial midpoint of the tapered portion of the housing. In a preferred embodirrient. 
the axial flow passages include axial grooves. In a preferred embodiment, the axial 
35 grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred emlxxliment, the axial grooves extend from 
the second end of the txxly to the grooves. In a preferred emlxKliment, the axial 
grooves extend from the tapered first end of the body to the second end of the IxxJy. 
In a prefenBd embodiment, the axial flow passages are positioned within the 
housing of the expansion cone. In a prefenred mibodiment, the axial flow passages 
extend from the tapcNred 'first end of the body to thd grooves. In a prefen^d 
embodiment, the axial flow passages extehd from the tapered first end of the body 
to the second end of the body. In a preferred embodiment, the axial flow passages' 
extend from the second end of the body to the grooves. In a (mferred erhbodiment, 
one or nriore of the flow passages Include inserte hairing resfr^ In 
a preferred embodiment, one or more of the axial flow p»sages include filters. In a 
preferred embodiment, the cross sectional area of the grooves is greater than the 
cross secUonal area of the axtel flow passages. In a preferred embodiment, the 
cross-eectlonal area of the grooves ranges from about 2X1(r* In^ to 5X10"* In^ In a 
preferred embodiment, the cross-secUonal area of the axial flow passages ranges 
from about 2X10-^ in^ to 5X10"^ In^ In a preferred embodiment, the angte of attack 
of the flrst tepered end of the body ranges from about 10 to 30 degrees. In a 
prefened embodiment, the grooves are concentrated in a trailing edge portion of the 
tepered first end. In a preferred embodiment, the angle of inclination of the axial 
flow passages relative to the lor^rtudinal axis of the expansion cone is greater than 
the angte of attack of the first tepered end. In a preferred embodiment, the grooves 
include: a flow channel having a first radius of curvature, a first shouMer positioned 
on one side of the flow channel having a second radius of curvature, and a second 
shoulder posittoned on the other side of the flow channel having a third radius of 
cun^re. In a preferred embodiment, the first, second and third radu of curvature 
are substanttally equal. In a preferred embodiment, the axial flow passages indude: 
a flow channel having a first radius of curvahjre, a first shoulder posittoned on one 
sUe of the flow channel having a second radius of curvature, and a second shouMer 
positioned on the ottier side of the flow channel having a third radius of curvature. 
In a preferred embodiment, the first second and ttiird radii of curvature are 
substenttelly equal. In a prefenred embodiment, the second radius of cun^tajre is 
greater than the third radius of curvature. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandabto tubuter member, an 
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anchoring device adapted to ooupile the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 

tubular member and adapted to radially expand the expandable tubular member. In 
a prefened embodiment, the expandable tubular member Includes: an annular 
5 member, having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less than about 8 % of 
the wall thickness, no faflure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

An ^^paratus for coupling an expandable tububr member to a preexisting 
struchiTB has also been described that indudes ari expendable tubular member, an 
anchoring devtoe adapted to couple the expandable tubular member to the 
preexisting structure, and an expanston cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefened endiodintent. the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded oonnectton for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded oonnectton Includes: one or more seahitg membere for sealing ttie 
interface between the first and second tubular members. In a preferred 
embodiment, the threaded oonnectton comprises a pin and box threaded 
connection. In a preferred embodiment, the sealing members are posittoned 
adjacent to an end portion of the threaded connection. In a prefened embodiment, 
one of the seaUng members is posittoned adjacent to an end portton of the threaded 
connectton. and another one of the sealing members is not positioned adjacent to 
an end portion of the threaded oonnectton. In a prefened embodiment, the plurality 
of the sealing members are posittoned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an e)q)andabfe tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular nnember and adapted to radially expand the expandable tubular member; In 
a prefened embodiment, the exparalabie tobular member includes: a layer of a 
lubricant coupled to the interior surface of the tubular member. In a preferred 
embodiment, the lubricant comprises a metaWc soap. In a pr^snred embodiment. 
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the lubricant is selected from the group consisting of C-lajbe-10, C-PHOS-58-M, and 
OPHOS-58-R. In a prefenBd emtx)diment, the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant Is 
chemically bond^ to the interior surface of the expandable tubular member In a 
preferred embodiment, the lubricant is niechanlcally bonded to the Interior surface of 
the expaiulable tubular member In a preferred embodiment, the lubricant Is 
adhesively t>onded to the interior siffface of the expandable tubular member. In a 
prefenred embodiment, the lubricant includes epoxy, molybdenum disulfide, 
graphite, aluminum, copper, alumisllicate and polyethylenepotyamine. 

An apparatus for oouplihg an dependable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandat>le 
tuinjiar member and adapted to radially expand the expandable tubular member. In 
a preferred emtxxliment» the expandable tubular member includes: a pair of tubular 
memt>ers having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant is selected from the group consisting of epoxies, 
thenTK>setting sealing compounds, curable sealing compounds, arid sealing 
compounds haying polymerizable materials. In a preferred embodiment, the sealant 
includes an initial cure cycle and a final cure cyde. In a preferred embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wellbore fluldic materials, in a 
preferred embodiment the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 In a preferred embodiment, the 
threaded portions of die. tubular members include a primer for ImRroving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
'anchoring device adapted to coufde the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandabte tubular member, in 
a prefenred embodiment, the expandable tubular member Includes: a pair of rings for 
engaging the preexisting structure, and a sealirig element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movabty coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular nf>ember. In 
a prefened embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment, the stots are provided at a preexpanded portion of 
the expandable tubular member. In a preferred embodiment, the slots are provided 
at a non-preexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone n«>vabty coupled to the expandable 
tubuiar-member and adapted to radially expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member includes: a first 
preexpanded portion, an intermediate portion coupled to the .first preexpanded 
portion including a sealing elennent and a second preexparided portion coupled to 
the intemiediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes an .expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, and a 
VQiveable fluid passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubulaf member to the preexisting stmcture. In a preferred 
embodiment the anchoring device is positioned above the expansion cone. In a 
prefenred embodiment, the outside diameter of the expansion cone is greater than 
the inside diameter of the expandable tubular member. In a prefened embodiment, 
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the outside diameter of the expansion cone is approxiniiately equal to the outside 
diameter of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a first support member/ a second 
support member coupled to the first support member, an expansion cone coupled to 
the first suppcMl member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member fo a preexisting 
structira has also been described that Includes a support member, an expandable 
expar^ion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes a support member, an expandable 
expansion cone coupled to the support member, and an expandabile Uibular 
member coupled to the expandable expansion cone. In a preferred embodinrmnt. 
the expandable tubular member Includes one or more anchoring devices. In a 
preferred embodiment, the expandat>le tubular member includes a slotted end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting structure 
has also been de^bed that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to, the 
expansion cone including one or more shape memory metal Inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, 
an expanston cone coupled to the support member, an expandable tubular member 
coupled to ttie expandable expansion cone, and a resilient anchor coupled to the 
expandabte tubular member. In a preferred embodiment, the resilient anchor 
includes a resilient screlL In a prefenned embodiment, the resilient anchor Includes 
one or wore resilient arms. In a preferred embodiment, the resilient anchor 
Includes: one or more resilient radially oriented elements. In a prefernsd 
embodiment, the resilient anchor is adapted to mate with the expansion cone. 



An expandable tubular nuember has also been described that indudes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resilient panels 
adapted 1o controllabiy release the resilient panels. 

An apparatus for ooupttng an expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more spikes pivotally coupled to the 
expandable tubular member for engagirig the preexisting structure. In a prefenred 
embocffnient. the apparatus further Includes one or more corresponding actuators 
for pivoting the spflces. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been desaribed that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member . 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred embodiment, the apparatus 
further includes one or more corresponding actuators for pivoting the petal baskets. 

Ah apparatus for coupling an expandable tubular member to a preexisting 
stnjdure has also beer) described that includes a support member^ an expanstoh 
cone coupled to the support member, an expandable tubular member coupled to the 
expansion cone, including: a slotted portk>n provided at one end of the expandable 
tubular member. 

An apparatus for coupling an expandable tubular men^r to a preexisting 
structure has also been described that includes a support member, an expanston 
cone, an expandable tubular nmnber coupled to the expansion cone, a coupling 
device coupled to the support member and an end portfon of the expandable tubular 
member, and a mass coupled to the end ixNtdn of the expandable tubular member. 
In a preferred embodiment, the weight of the mass is greater than about 50 to 100 
% of the yiekl strength of the expandable tubular member. 

An apparatus for coupling an expandable tubular member to a preexisting 
statcture has also been described that includes a support member including a fluid 
passage, an c^xpanstoncone coupled to the support member, an expandable tubular 
member coupled to the expanston cone, a slip joint coupled to the expanston cone, 
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an end plate coupled to the slip Joint, a fluid chamt)er coupled to the fluid passage, 
the fluid chanit)er defined by the interior portion of the expandable tubular member 
betM^n the expansion cone and the end plate. 

A nr>ettKXI of coupling a tubular member to a preexisting structure has been 
described that includes positioning the tubular member and an expansion cone 
wttNn the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radtel pressure to the first tubular member. In a 
preferred embodiment axially displacing the expansion cone includes pressurizing 
at least a portion of th$ interior of the tubular member In a preferred embodiment 
axially displacing the expsinsion cone includes: injecting a fluidic material into the 
tubular member. In a prefenrad embodiment axially displacing the expansion cone 
includes: . applying a tensile force to the expansion cone. In a preferred 
embodiment, axiany displacing the expansbn cone includes: displadrq the 
expansion cone into the tubular member. In a preferred embodiment, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a prefenad embodiment axially displacing the expansion cone 
radiaHy expands the tubular member by about 10% to 20%. In a prefenBd 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment 
applying direct radial pressure to the tubular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
includes a wellbore casing. In a preferred embodiment, the preexisting stojcture 
indudes.a pipeline, in a prefened embodiment the preexisting structure includes a 
structural support. 

An apparatus also has been described that includes a tubular member 
coupled to a preexisting structure. The tubular member is coupted to the preexisting 
stnjdure by the process of: positioning the tubular member and an expansion cone 
. within the preexisting structure, axially displacing the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular member. In a 
preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the interior of the tubular member. In a preferred embodiment 
axially displacing the expansion cone includes: ir^ecting. a fluidic rriaterial Into the 
tubular member. In a prefenrad embodiment axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a preferred 
embodiment axially displacing the expar^on cone includes: displacing the 
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expansion cone into the tubular member. In a prefenBd embodbnent, axially 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular memb^. In a prefened embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a prefen^ed 

5 embodiment, applytng direct radial pressure to the tubular member radially expands 
the tubular nwnber by up to about 5%. In a preferred embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, the preexisting structure includes a wellbore 
casing. In a prefemed embodiment, the preexisting structure includes a pipeline, In 

10 a preferred embodlnrvent* the preexisting structure includes a structural support 

Althoi^ this detailed description has shown and described Illustrative 
embodiments of the invention, this description contemplates a wide rariga of 
modifications, changes, and substitutions. In some Instances, one may employ 
some features of the present invention without a correspondirig use of the other 

15. features. Accordingly, it Is appropriate that readers should construe the appended 
daims broadly, and in a manner consistent with the scope of the invention. 
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CLAIMS 

1 . An apparatus for coupling a tubular memt}6r to a preexisting structurs, 
Gomprlsing: 

an expandable tubular member, 
5 an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing indiKiing a tapered, first end and a second end; 
10 one or more grooves fomned in the outer surfece of the tapered first end; and 

one or rnore axial flow passages ftuididy coupled to the grooves. 

2. The apparatus of daim 1 , wherein the grooves comprise circumferential 
groove$. 
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3. The apparatus of claim 1 , wherein the grooves comprise spiral grooves. 

4. The apparatus of daim 1 , wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

5. The apparatus of claim 1 , wherein the axial flow passages comprise axial 
grooves. 



6. The apparatus of daim 5, wtierein the axial grooves are spaced apart by at 
25 least 3 indies in the drcumferential direction. 

7. The apparatus of daim 5, wherein the a)dai grooves extend from the tapered 
first end of the t>ody to the grooves. 

30 8. The apparatus of daim 5, vkrherein the axial grooves extend from the secmd 
end of the body to the grooves. 

9. The apparatus of daim 5, wherein the axial grooves extend from the tapered 
first end of the body to the second end of the body. 

35 
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10. The apparatus of daim 1 , wherein the axial flow passages are positioned 
within the housing of the expansion oone. 

1 1 . The apparatus of daim 10. wherein the axial flow passages extend frbnr) the 
5 tapered first end of the txxJy to the grooves. 

12. The apparatus of daim 10. wherein the axial flow passages extend from the 
tapered first end of the txxly to the second end of the body. 

10 . 13* The apparatus of daim 12, wherein the axial flow passages extend from the 
second end of the txxiy to the grooves. 

14. The appanatus of daim 12. wherein one or more of the flow passages 
indude inserts having restricted flow passages. 

15 

15. The apparatus of daim 12, wherein one or more of the axial flow passages 
indude filters. 

16. The apparatus of daim 1 , wherein the cross sectional area of the grooves is 
20 greater than the cross sectional area of the axial flow passages. 

17. The apparatus of daim 1 , wherein the cross-sectional area of the grooves 
ranges from 2X10^ in^ to 5X10'^ inl 

25 1 8. The apparatus of daim 1 , wherein the cross-sectionai area of the axial flow 
passages ranges from 2X10^ in^ to 5X10^ In^ 

19. The apparatus of daim l.vifherein the angle of attad( of the fiisl tapered e^ 
of the body ranges from 10 to 30 degrees. 
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20. The apparatus of daim 1 . wherein the grooves are cpncentratad in a trailing 
edge portion of the tapered first end. 
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21 . The apparatus of claim 1 , wherein the ar^gle of inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 



r 



5 22. The apparatus of claim 1, wtierein the grooves include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
10 third radius of curvature. 

23. The apparatus of daim 22, wherein the first, second and third radii of 
curvature are substantially equal. 

15 24. • The apparatus of daim 1 , wherein the axial flow passages Indude: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one side of the fiow channel havir^ a second 
radius of curvature; and 

a second shoulder positioned on the other side of the flow channel having a 
20 third radius of curvature. 

25. The apparatus of daim 24. wherein the first, second and third radii of 
curvature are sut)stantially equal. 

25 26. The apparatus of daim 24, wherein the second radius of curvature is greater 
than the third radius of curvature. 

27. The apparatus of daim 1 . wherein the expandable tubular membe; includes: 
an annular member, hiaving: 
30 a wall thickness that varies less than 8 %; 

a hoop yiekJ strength that varies less than 10 %; 

Imperfecttons of less than 8 % of the wall thickness; 

no fiiiiure for radial expansions of up to 30 %; and 

no necking of the walls of the annular member for radial expanstons of up to 



35 25%. 
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28. The apparatus of daim 1 , wherein the exparidabie tubular member includes: 

a first tubular memben 

a second tubular member, and 
5 a pin and box threaded connection for coupling the first tubular nriemte^ 

the second tubular member, the threaded connection Including: 

one or rnore sealing members for sealing tt^e interface between the first and 
second tubular members. 

10 29. The apparatus of daim 28, wherein the sealing menibers are positioned 
adjacent to an end portion of the threaded connection. 

30. Thei apparatus of claim 28, wherein one of the sealing members is positioned 
adjacent to an end portton of the threaded connection; and wherein another one of . 

1 6 the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

31 . The apparatus of daim 28, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 
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32. The apparatus of claim 1 , wherein the expandable tubular member indudes: 
a layer of a lubricant bonded to the interior surface of the tubular member. 

33. The apparatus of daim 32, wherein the lubricant comprises a metaiiic soap. 

34. The apparatus of daim 32, wherein the lubricant is selected from the group 
consisting of C-Lube-10, C-PHOS^58-M. and C-PHOS-SS-R. 



35v The apparatus of daim 32, wherein the lubricant provides a sliding friction 
30 coeffident of less than 0.20, 

.36. Theapparatusof claim 32, wherein the lubricant is chemically bonded to the 
interior surface of the expandable tubular member. 
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37. The apparatus of daim 32, wherein the lubricant is mechanically bonded to 
the interior surface of the expandable tubular member. 

38. The apparatus of claim 32, wherein the lubricant is adhesively bonded to the 
interior surface of the expandable tubular member. 

39. The apparatus of dairh 38, wherein the lubricant indudes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethylenepolyamlne. 

40. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portior^ coupled to one another; 

and 

a quantity of a sealant within the threaded portions of the tubular members. 

41 . The apparatus of daim 40, wherein the sealant is selected from the group 
consisting (rf epoxles, thermosetting sealing compounds, curable sealing 
oonrnxHinds, and sealing compounds having polymerizable materials. 

42. The apparatus of daim 40, wherein the seialant indudes an initial cure cycle 
and a final cure cyde. 

43. The apparatus erf daim 40, wherein the sealant can be stretched up to 30 to 
40 percent without failure. 

44. The apparatus of daim 40, wherein the sealant is resistant to conventiondl 
wellbore fluidic materials. 

45. The apparatus of daim 40, wherein the material properties of the sealant are 
substantially stable for temperatures ranging from 0 to 450''F. 

. 46. The apparatus of daim 40, wherein the threaded portions of the tubular 
memt^rs indude a primer for improving the adhesion of the sealant to the threaded 
portions. 
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47. The apparatus of daim 1 , wherein the expandable tubular member Indudes: 
a pair of rings for engaging the preexisting structure; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

5 

48. The apparatus of daim % wherein the expandable tubular member indudes: 
a first preexpanded portion; 

an Intenfnedlate portion coupled to the first preexpanded portion induding a 
sealing element; and 
10 a second preexpanded portion coupled to the intenmediate portion. 

49. The apparatus of ctalm 1, further comprising: 

a valveable fluid passage coupled to the anchoring device. 

15 50. • The apparatus of dairn 1 , wherein the anchoring device comprises an 
explosive anchoring device. ' 

. 51 . The apparatus of daim 1 , wherein the expandable tubular member indudes 
one or more shape memory metal inserts; arul the apparatus indudes a heater in 
20 opposing relation to the shape memory metal inserts. 

52. The apparatus of claim 1 . whel^in the anchoring device indudes a resilient 
anchor coupled to the expandable tubular member. 

25 53. The apparatus of claim 52. wherein the resilient anchor indudes: 
a resilient scroll. 

54. The apparatus of daim 52. wherein the resHlent anchor indudes: 
one or more resilient anms. 

30 * 

55. The apparatus of daim 52. wherein the resiHent anchor indudes: 
one or more resilient radially oriented elements. 

56. The apparatus of daim 52, wherein the resilient anchor is adapted to mate 
35 with the expansion cone. 
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57. The apparatus of dalm 1 , wherein the expandable tubular member includes: 
an expandable tubular body; 

one or nrx>re resilient panels coupled to the expandable tubular body; and 
a release member reieasably coupled to the resilient panels adapted to 
controllably release the resilient panels. 

58. The apparatus of daim 1 , wherein the anchoring device includes an anchor 
coupled to the expandable tubular member, including: 

one or nrwre spikes pivotally coupted to the expandable tubular member for 
engaging the preexisting stmcture. 

59. The apparatus of daim 56, further induding one or more conBsponding 
actuatore for pivoting the spikes. 

60. The apparatus of daim 1 . wherein the anchoring device indudes an anchor 
coupled to the expandable tubular member, Induding: 

one or more petal baskets pivotally coupled to the expandable tubular 
meml>er. 

61 . The apparatus of daim 60, further including one or more corresponding 
actuators for pivoting the petal baskets. 

62. ' The apparatus of daim 1 , further comprising: 

a support meniber induding a fluid passage, the expansk>n cone coupled to 
the support member, the expandable tubular member coupled to the expansion 
cone; 

a slip joint coupled to the expansion cone; 
an end plate coupled to the slip Joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
the interior portton of the expandable tubular member between the expansion cone 
and the end plate. . 

63. The apparatus of daim 1 , wherein the expandable tubular member indudes: 
a slotted end portk>n. 
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1 . A method of coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

positioning the tubular memtier and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the preexisting structure; 
a)dally displacing the expansion cone relative to the tubular member by 
pulling the expansion oone through the tubular member, and 

lubricating the interface between the expansion oone and the tubular 
10 member. 

2. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

injecting a lubricating fluid into the trailing edge of the'interface between the 
15 expansion cone and the tububr member. 

3. The method of daim 2, wherein the lufc^ricating fluid has a viscosity ranging 
from about 1 to 10,000 oentipolse. 

20 4. The method of daim 2, wherein the Injecting indudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the injecting indudes: 

Injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The rnethod of daim 2, wherein the injecting indudes: 
injecting lubricating fluid into a second end of the expansion cone. 

30 7. The method of dalrh 2, wherein the injecting indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion oone. 
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8. The method of daim 2, wherein the injecting Indudes: 

injecting lubricating fluid Into an interior of the expansion cone. 
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9. The method of daim 2, wherein the injecting includes: 

injecting lubricating fluid through an outer surface of the expansion cone. 

10. The method of dalm 2, wherein the injecting includes: 

injecting the lubricating fluid into a plurality of discrete locations along thet 
trailing edge portion. 

11; The method of daim 2, wherein the lubricating fluid comprises: 
drilling mud. 

12. The method of daim 2, wherein the lubrteating fluid further indudes: 
TorqTrimlll; 

EPMudllb;and 
DriliN-Slld. 

13. The nriethod of daim 2, wherein the lubricating fluid comprises: 
TorqTrim ill; 

EPMudlib;and 
DrillN-Slid. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a lubricant 

1 5. The method of dalm 1 , wherein lubricating the interface between the 
expansion cone and the tubular member includes: 

coating the interior surface of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of dalm 14, wherein the lubricant comprises a metallic soap. 
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1 7. The method of daim 1 4, wherein the lubricant is selected from the group 
consisting of Oioibe-IO. C-PH0S-5B-M, and C-PHOS^58-R. 

18. The method of claim 14, wherein the lubricant provides a sliding friction 
coefficient of less than atKXJt 0.20. 

19. The method of daim 14, wherein the lubricant is chemically bonded to the 
interior surfaces of the tubular members. 

20. The method of daim 14, wherein the lubricant is mechanicalty bonded to the 
interfor surfenes of the tubular members. 

21 . The method of claim 1 4, wherein the lubricant is adhesively bonded to the 
interior surbce of the tubular fnembers. 

22. The method of claim 14, wherein the lubricant includes epoxy, molybdenum 
disulfide, graphite, aluminum, copper, alumisilicate and polyethytenepolyamine. 

23. A method of coupling a tubular member to a preexisting stmcture. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring frie tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular ntember, 

wherein the tubular nnember includes: 

an annular member, including: 

a wall thidiness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 

imperfections of less than about 8 % of the wall thickness; 

no failure for radial expansions of up to about. 30 %; and , 

no necking of the waits of the annular member for radial expansions of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 

comprising: 

injecting a lubricating fluid into the preexeting structure; 
positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 

25. The method of claim 24, wherein the lubricating fluid qomprises: 
BARO-LUB 60LI>«EAL~ brand drilling mud lubricant. 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprisfng: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubuteir member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the expandable tubular nnember includes: 

a first tubular member, 

a second tubular member; and 

a threaded connection for coupling the first tubular member to the second 
tubular lifiember, the threaded connection including: 

one or more seaKng members for sealirig the interface between the first and 
second tubular memt)ers. 

27. The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded connection. 

28. The method of daim 26, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

30. The method of daim 26. wherein a pluratity of the sealing members are 
5 positioned adjacent to an end portion of the threaded connection. 

31 . A method of coupling an expandable tubular member td a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
1 0 the preexistirig structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
nriember by pulling the expansion cone through the expandable tubular memben 

wherein the expandable tubular member includes a plurality of tubular 
1 5 members having threaded portions that are coupled .to one another by the process 
of: coating the threaded portions of the tubular members with a sealant; 

coupfing the threaded portions of the tubular members; and 

curing the sealant. 

20 32. The nr>ethod of claim 31 , wherein the sealant is selected firom the group 
consisting of epoxtes, themrK)setting sealing compounds, curable sealing 
compounds, and sealing compounds having polymerizable materials. 

33. The method of claim 31 , further including: 

25 . initially curing the sealant prior to radially expanding the tubular members; 

and 

finally curing the sealant after radially expanding the tubular members. 

34. The method of daim 31 . wherein the sealant can be stretched up to about 30 
30 to 40 percent after curing without fellure. 

35. The method of daim 31 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of daim 31 . wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 "F. 



37. The method of daim 31 , further induding: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular members wHh the sealant. 

3«. The method of daim 37, wherein the primer indudes a curing catalyst. 

39. The method of daim 37. wherein the primer Is applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one of the tubular members. 

40. The method of claim 37, wherein the primer indudes a cuiing catalyst 

41. A method of coupling a tubular member to a preexisting slmcture, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudure; 

anchoring the tubular member to the preexisting structure; and 
axiaUy displadng the expansion cone relative to the tubular member by 

pulling the expansion cone through the expandable tubular memben 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular member and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
ttie preexisting structure; 

anchoring the expandable tubular member to the preexisting sbudure; and 
axlally displadng the expansion cone relatlva to the expandable tubular 
member by pulling the expansion cone through the expandable tubular memben 
wherein the tubutar merriber Indudes one or more slots. 
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43. The method of daim 42. wherein the slots are provided at a preexpanded 
portion of the tubular memt)er. 

44. The method of dalm 42^ wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axlally displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone ttinough the expandable tubular memben 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intermediate portipn coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intenmediate portion. 

46. A method of coupling a tubular member to a preexisting stnicture, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular nr)ember to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the exfxanslon cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

wherein the axial force indudes: 

a substantially constant axial force; and 

an increased axial force. 

47. The method of daim 46, wherein the increased axial force is provided on a 
periodic basis. 



136 



48. The method of claim 46, wherein the increased axial force is provided on a 
random basis. 

49. Themethod of daim 46, wherein the ratio of the incneased axial force to the 
sut)stantially constant axial force ranges from dt>out 5 to 40 %. 

51. A method of coupling a tubular member to a preexisting stmcture. 
comprising: 

positionijfig the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

member. 

52. The method of daim 51, wherein pushing the expansion cone indudes: 
injecting a pressurized fluidic material Into oontad with the expansion cone. 

53. A method cX coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting strudure; 

axially displadng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting stojdure prior to axially displacing the expansion cone. 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular merhber and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting strudure by increasing the 
size of the expansion cone; arul 
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axially displacing the expansion cone relative to the tubular meml)er by 
pulling the expansion cone through the tubular member. 



55. A n)ethod of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular niember and an expansion cone within the preexisting 
stnicture; ' 

anchoring the tubular member to the preexisting stmcture by heating a 
portion of the tubular member; and 
10 axially displacing the expansion cone relative to the tubular member by 

pulBng the expansion cone through the tubular member. 

56. . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

1 5 positioning the expandable tubular member, an expansion cone, and an 

anchoring device within the preexisting structure; 

positioning the anchoring device above the expansion cone; 
anchoring the expandable tubular member to the preexisting structure using 
the anchoring device; and 
20 axially displacing the expansion cone. 

57. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the tubular member and an expansion cone within the pree)dsting 
25 structure; 

explosively anchoring the tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular member. 

58. A method of coupling an expandable tubular to a preexisting structure, 
30 comprising: 

fixing the position of an expansion cone within the preexisting stmcture; 
driving the expandable tubular member onto the expansion cone in a first 
direction; and 

axially displacing the e)q)ansion cone in a second direction relative to the 
35 expandable tubular memben 
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wherein the first and seoond directions are different. 

59. A method of coupling an expandat)le tubular memt)er to a preexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchon and 

axially displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandable tubular member to a preexisting 
stmctura, comprising: 

placing the expandable tubular member, an expansion cone, and ah anchor 
into the preexisting structure; 

anchoring the expandable tubular member to ^ preexisting structure by: 
pivoting one or more engagement elerhents; and 
axially displacing the expansion cone. 

6.1 . The method of dalm 60; wherein pIvoBng the engagement elements . 
includes: 

actuating the engagement elements. 

62. The method of claim 60, wherein pivoting the engagement elements 
includes: 

placing a quantity of a fluldic material onto the engagement elements. 

63. The method of daim 60, wherein pivoting the engagement elements 
includes: 

displacing the expandable tubular member. 

64. A method of coupling an expandable tubular mennber to a preexstlng 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

placing a quantity of a fluidic material onto the expandable tubular member to 
anchor the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone. 

t 

65. The method of claim 64, wherein the fiuidic material comprises a barite plug. 
5 66. The method of claim 64, wherein the fiuidic material comprises a flex plug. 

67. A method of coupling an expandat)le tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion oone into the 
10 preexisting structure; 

anchoring the expandable tubular member to the preexisting stmcture by 
Ir^ectlng a quantity of a hardenable fiuidic material into the preexisting structure: 
at least partially curing the hardenable fiuidic sealing material; and . . 
axially displacing the.expanslon oone. 

15 . 

68. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; and 
20 applying an axial force to the expandable tubular member in a downward 

direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 placing th^ expandable tubular member and an expansion cone within the 

preexisting structure; 

injecting a quantity of a foBt fiuidic material having a first density Into the 
region of the preexisting structure outside of the expandable tubular member; and 
injecting a quantity of a second fiuidic material having a second density into a 
30 portion of the expandable tubular member below the expansion cone; 
wherein the second density greater than the first density. 

70. A method of coupling an expandable tubular rnember to a preexisting 
stmcture, comprising: 
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pladng the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 
applying an axial force to the expansion cone; arKJ 
pressurizing an Interior portion of the expandable tubular member below the 
expansion cone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; and 

applying an axial force to the expandable tubular member. 

72. An appareta^ for coupling a tubular member to a preexisting structure, 
comprising: ' 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; amJ 

an expansion cone movably coupled to the expandable tubular member and 
adapted to redially expand the expandable tubular member, including: 

a housing Including a tapered first end and a second end; 

one or more grooves fomied in the outer surface of the tapered first end; and 

one or more axial flow passages fluldidy coupled to the grooves, 

73. The apparatus of daim 72, wherein the grooves comprise drcumferential 
grooves. 

74. The apparatus of claim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial midpoint of the tapered portion of the housing. 

76. The apparatus of daim 72, wherein the axial flow passages comprise axial 
grooves. 
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77. The apparatus of claim 76, wherein the axial grooves are spaced apart by at 
least about 3 Inches in the circumferential direction. 

78. The apparatus of daim 76, wherein the axial grooves extend from the 
5 tapered first end of the body to the grooves. 

79. The apparatus of daim 76, wherein the axial grooves extend from the 
second end of the body to the grooved. 

10 80. The apparatus of daim 76, wherein the axial grooves extend fr^ 
tapered first end of the body to the second end of the body. 

81 . The apparatus of claim 72, wherein the axial flow passages are positioned 
within the housing of the expansion cone. 

15 

82. The apparatus of daim 81 wherein the axial flow passages extend from the 
tapered first end of the body to the grooves. 

83. The apparatus of daim 81 , wherein the axial flow passages extend frdm the 
20 tapered first end of the body to the second end of the Ixxly. 

84. The apparatus of daim 83, wherein the axial flow passages extend from the 
second end of the body to the grooves. 

25 85. The apparatus of daim 83. wherein one or more of the flow passages indude 
inserts having restrided flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

30 

87. The apparatus of daim 72, wherein the cross secHonai area of the grooves is 
greater than the cross sectional area of the axial flow passages. 

88. The apparatus of daim 72, wherein the cross-secUonal area of the grooves 
35 ranges from about 2X10"* in^ to 5X1 0"* in^. 
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89. The apparatus of daim 72, wherein the cross-sectional area of the axial flow 
passages ranges from about 2X1(r* in^ to 5X1 0^ In^. 



5 90. The apparatus of daliti 72, wherein the angle of attack of the first tapered 
end of the t)ody ranges from at)out 10 to 30 degrees. 

91 . The apparatus of daim 72. wherein the grooves are concentrated in a trailing 
edge portion of the tapered first end. 

10 

92. The apparatus of daim 72, wherein the angle of Inclination of the axial flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapiered end. 

15 93. The apparatus of daim 72, wherein the grooves Indude: 

a flow channel having a first radius or curvature; 

a first shoulder positioned on one side of the flow channel having a second 
radius of curvature; and 

a second shoukier positioned on the other side of the flow channel having a 
20 third radius of curvature. 

94. The apparatus of claim 93, wherein the first, second and third radii of 
curvature are substantially equal. 

25 95. The apparatus of daim 72, wherein the axial flow passages include: 

a flow channel having a first radius of curvature; 

a first shoulder positioned on one skte of the flow channel having a second 
radius of curvature; and 

a second shoulder positioned on the other sMe of the flow channel having a 
30 third radius of curvature. 

96. The apparatus of claim 95. wherein the first, second and third radii of 
cun^ture are substantially equal. 
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97. The apparatus of claim 95, wherein the second radii^ of curvature is greater 
than the third radius of curvature. 



98. An apparatus for coupling an expandable tubular member to a preexisting 
5 structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
10 adapted to radially expand the expandable tubular mernber; 

wherein the expandable tubular member includes: 

an annular member, hiaving: 

a wall thickness that varies less than about 8 %; 

a hoop yield strength that varies less than about 10 %; 
1 5 imperfections of less than about 8 % of the wall thid^ness; 

no failure for radial expansions of up to about 30 %; and 

no neddng of the walls of the annular member for radial expansions of up to 
about 25%. 

20 99. An apparatus for ooupHng an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular member; and 
30 a threaded connection for coupling the first tubular nrember to the second 

tubular niemt>er, the threaded connection Including: . 

one or more sealing members for sealing the interface between the first and 
seccxid tubular members. 
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100. - TTie apparatus of daim99/wherein the thread comprises a 
pin and box threaded connection. 

1 01 . The apparatus of daim 99, wherein the sealing memt)ers are positioned 
adjacent to an end portion of the threaded connection. 

102. The apparatus of daim 99, wherein one of the sealing meml)ers is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

103. The apparatus of daim 99. wherein a plurality of the sealing nnembers are 
positioned adjacent to an end poHion of the thieaded connection. 

104. An apparatus for coupling an expandable tubular nnemb^r to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device edited to couple the expandable tubular niember to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular memben 

wherein the expandable tubular nr^ember indudes: 

a layer of a lubricant coupled to the interior surface of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metallic soap. 

106. The apparatus of daim 104, wherein the lubricant is selected from the group 
consisting of C-l-ube-IO, C-PHOS-58-M, and C-PHOS-58-R. 

107. The apparatus of daim 104, wherein the lubricant provides a sliding friction 
ooeffident of less than about 0.20. 

108. The apparatus of claim 104, wherein the lubricant te chemically bonded to 
the interior surface of the expandable tubular member. 
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109. The apparatus of claim 104, wherein the lubricant is nriechanically bonded to 
the interior surface of the expandable tubular member. 

1 10. The apparatus of daim 104. wherein the lubricant is adhesively bonded to 
5 the interior surface of the expandable tubular member. 

111. The apparatus of daim 1 1 0, wherein the lubricant includes epoxy, 
molybdenum disulfide, graphite, aluminum, copper, alumisilicate and 
polyethylenepolyamlne. 

10 

1 12. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexisting structure; and 

an expansion cpne movabiy coupled to the expandable tubular memt>er and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member includes: 
a pair of tubular noembers having threaded portions coupled to one another, 

20 and 

a quantity of a sealant within the threaded portions of the tubular members. 

1 1 3. The apparatus of daim 1 1 2, wherein the sealant is selected from the group 
consisting of epoxies, thenmosetting sealing compounds, curable sealing 

25 compounds, and sealing compounds having polymerizable materials. 

114. The apparatus bf daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cyde. 

30 115. The apparatus of daim 112, wherein the sealant can be stretched up to 
about 30 to 40 percent without failure. 

1 16. The apparatus of daim 1 12, wherein the sealant is resistant to oorvventlonal 
weUbpre fluidic materials. 

35 
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117. The apparatus of daim 1 1 2, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 T. 

1 18. The apparatus of daim 112, wherein the threaded portions of the tubular 
members indude a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a preexisting 
stmdure^ comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the pree)dsting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radial^ expand the expandable tubular member; 

wherein the expandable tubular member indudes: a pair of rings for 
engaging the preexisting stmcture; and 

a sealing element positioned between the rings for sealing the interface 
between the tubular member and the preexisting stmcture. 

1 20. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnjdure; and 

an expansion cone movably coupled to ttie expandable tubular member and 
adapted to radially expand the expandable tubular member 

wherein the expandable tubular member indudes one or more slots. 

121 . The apparatus of daim 120, wherein the slots are provided at a preexpanded 
portion of the expandable tubular member. 

1 22. The apparatus of daim 120, wherein the slots are provided at a non- 
preexpanded portion of the tubular member^ 
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1 23. An apparatus for coupling an expandable tubular noember to a preexisting 
structure^ coniprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular member to 
5 the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member; 
wherein the expandable tubular member Includes: 
a first preexpanded portion; 
10 an intemnediate portion coupled to the first preexpanded portion Including a 

sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

1 24. An apparatus for coupling an expandable tubular member to a preexisting 
15. structure, comprising: 

an expandable tubular member, 

an anchoring device adapted to couple the expandable tubular menrri)er to 
the preexisting stnjcture; 

an expansion cone movably coupled to the expandable tubular member and 
20 adapted to radially expand the expandable tubular ntember; and 
a valveable fluid passage coupled to the anchoring device. 

1 25. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

25 a first support member; 

a second support member coupled to the first support member; 

an expansion cone coupled to the first support member; 

an expandeble tubular member coupled to the expansion cone; and 

an anchoring device coupled to the second support member adapted to 
30 couple the expandable tubular member to the preexisting structure; 

wherein the anchoring device is positioned above the expansion cone. 

126. The apparatus of daim 125. wherein the outside (fiameter of the expansion 
cone is greater than the inside diameter of the expandable tubular member. 

35 
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1 27. Th6 apparatus of claim 1 25, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 
member. 

1 28. Ari apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

a first support member, 

a second support member coupled to the first support member; 
an expansion oone coupled to the first support memben 
an expandable tubular member coupled to the expansion cone; and 
an explosive anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member, 

an expandable expansion cone coupled to the support member, and 
an expandable tubular member coupled to the expansion cone. 

1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; . 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

131 . The apparatus of daim 130, wherein the expandable tubular member 
Includes one or nrK)re anchoring devices. 

1312. The apparatus of daim 130, wherein the expandable tubular member 
Indudes a slotted end portion. 

1 33. An apparatus for coupling an expandable tubular to a preexisting stnidure, 
comprising: 

a support memben 

an expansion cone coupled to the support member; . 
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an expandable tubular member coupled to the expansion cone including one 
or more shape memory metal inserts; and 

a heater coupled to the support member In opposing relation to the shape 
memory metal inserts. 

5 

1 34. An apparatus for coupTing an expandable tubular member to a preexisting 

structure, comprising: ^ 
a support member, 

an expansion cone coupled to the support member, 
10 an expandable tubular member coupled to the expandable expansion cone; 

and 

a resilient anchor coupled to the expandable tubular member. 

135. Theapparatusofdaim 134, wherein the resilient anchor includes: . 
15 a resilient scroll. 

136. The apparatus of dalm 134, wherein the resilient anchor Includes: 
one or more resiiient arms. ^ 

20 137. The apparatus of daim 1 34, wherein the resilient anchor indudes: 
one or more resilient radially oriented elements. 

1 38. The apparatus of daim 1 34. wherein the reslUent anchor Is adapted to mate 

with the expansion cone. ^ 

25 

139. An expandable tubular member, comprising: 
an expandable tubular body; 

. one or more resRient panels coupled to the expandable tubular body; and 
a release rnemberreledsably coupled to the resilient panels adapted to ""^ 
30 controllably release the resilient panels: 

140. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 
35 an expansion cone coupled to the support rhember, 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular memt)er. Including: 
one or more spikes fatally coupled to the expandable tubular member for 
5 engaging the preexisting structure. 

141 . The apparatus of daim 140, further including one or more oonnesponding 
actuators for pivoting the splices. 

10 142. ' An apparatus for coupling an expandable tubular memb^ to a preexisting 
structure, comprising: 

a support member, 

an expansion cone coupled to the support member; . . 

an expandable tubular member coupled to the expandable expansion cone; 
15 and . 

an anchor coupled to the expandable tubular member, Including: 
one or more petal baskets pivotally coupled to the expandable tubular 
rTiemt)er. 

20 143. The apparatus of claim 142, further Including one or more corrissponding 
actuators for pivoting the petal baslcets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 
25 a support member 

an expansion cone coupled to the support member; 

an expandable tubular member coupled to the expansion cone, including: 

a slotted portion provided at one end of ihe expandable tubular member. 

30 145. An apparatus for coupling an expandable tubidar member to a preexisting 
structure, comprising: 

a support member; 
an expanston cone; 

an expandable tubular member coupled to the expansion cone; 
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a coupling device coupled to the support memt}er and an end portion of the 
expandable tubular member and 

a mass coupled to the end portion of the expandable tubular memt)en 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture, comprising: 

a support member Including a fluid passage; 
10 an exparision cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone; 
a slip Joint coupled to the expansion cone; 
an end plate coupled to the slip joint; 

a fluid chamber coupled to the fluid passage, the fluid chamber defined by 
15 the interior portion of the expandable tubular member between the expanston cone 
and the end plate. 

147. Amethod of coupling a tubular member to a preexisting structure, 
comprising: 

20 positioning the tubular member and an expansion cone within the preexisting 

structure; 

axiaily displacing the expansion cone; 

removing the expansion cone; and 

applying direct radial pressure to the tubular memt>er. 

25 

148. The method of daim 147, wherein axiaily displacing the expansion cone 
Includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The mettod of daim 147, wherein axiaily displacing the expansion cone 
includes: 

injecting a fluidic material Into the tubular member. 

150. The method of dalm 147, wherein axiaily displadng the expansion cone 
35 InchjdK: 
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applying a tensile force to the expansion cone. 
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1 51 . The nrtethod of daim 147, wherein axially displacing the expansion cone 
includes: 

displacing the expansion cone Into the tubular nnember. 

152. The.method of daim 147, wherein axially displactng the expansion cone 
includes: 

displacing the expansion cone out of the tubular meml)er. 

1 53. The method of daim 147, wherein axially displadng the expansion cone 
radblly expands the tubular member by about 10% to 20%. 



154. The method of daim 147, wherein applying direct radial pressure to the first 
1 5 tubular member radially expands the tubular member up to about 5%. 

155. The method of daim 147, wherein applyir^ direct radial pressure to the 
tubular member indudes applying a radial foroe at discrete Ideations. 

20 156. The method of daim 147, wherein the preexisting structure indudes.a 
wellbore casing. 

157. The method of daim 147, wherein the preexisting structure indudes a 
pipeline. 

25 

158. The method of daim 147, wherein the preexisting structure includes a 
structural support 

159. An apparatus, comprising: 

30 a tubular member coupled to a preexisting structure; 

wtierein the tubular member is coupled to the preexisting structure by the 
processor: 

positioning the.tubular member and an expansion cone within the preexisting 
structure; 

35 axially displadng the expansion done; 
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removing the expansion cone; and 

applying direct radial pressure to the tubular member. 

160. The apparatus of claim 159. wherein axially displacing the expansion cone 
5 includes: 

pressurizing at least a portion of the interior of the tubular member. 

161 . The apparatus of dalm 159, wherein axially displacing the expansion cone 
HTtdudes: 

10 injecting a fluldic material into the tubular member. . 

162. The apparatus of claim 159, wherein axially displacing th? expansion cone 
indudes: 

applying a tensile force to the expansion oone. 

15 

163. The apparatus of daim 159, wherein axially displadng the expansion cone 
Indudes: 

displadng the expansion oone into the tubular member. 

20 164. The apparatus of ctaim 159, wherein axially displadng the expansion cone 
indudes: 

dispiacir^g the expansion cone out of the tubular member. 

1 65. The apparatus of dairp 1 59. wherein axially displadng the expansion cone 
25 radially expands the tubular member by about 1 0% to 20%. 

166. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular mennber racfiaily expands the tubular member by up to about 5%. 

30 167. The apparatus of daim 159, wherein applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

168. The apparatus of daim 1Q9. wherein the preexisting structure Includes a 
weHbore casing. 

35 
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169. The apparatus of daim 159, wherein the preexisting istructure includes a 
pipeline. 



1 70. The apparatus of daim 159, wherein the preexisting staicture Indudes a 
5 structural support 

171. A system for coupling an e)g[)andabie tubular memt)er to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 pree)dsttng structure; 

means for anchoring the tubular member to the preexisting structure; 

means for axially displadng the expansicm cone relative to the tubular 
member by pulling the expansion cone through the tubular member, and 

means for.lubricating the interface between the expansion cone and the 
15 tubular memt>er. 

172. The system of claim 171, wherein the means for lubricating the interface 
between the expansion cone and the tubular merTd>er includes: 

means for injecting a lubricating fluid into the traiting edge of the interfoce 
20 between the expansion cone and the tubular member. 

1 73. The system of daim 1 72, wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10,000 centipoise. 

25 1 74. The system of daim 1 72, wherein the injecting indudes: 

injecting lubricating fluid into a taperM end of the expansion cone. 

175. The syetem of claim 1 72, wherein the means for injecting indudes: 
means for injecting lubricating fluid into the area around the axial midpoint of 

30 a first tapered end of the expansion cone. 

176. The system of daim h 72, wherein the means f6r injecting indudes: 
means for injecting lubricating fluid into a second end of tte expansion cone. 

35 177. The system of daim 172, wherein the means for injecting indgdes: 
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means for injecting lubricating fluid into a tapered first end and a second end 
of the expansion cone. 

1 78. The system of daim 1 72, wherein the n>eans for injecting includes: 
means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of daim 172. wherein the means for injecting indudes: 

means for injecting lubricating fluid through an outer surface of the expansion 

cone. 

180. The system of daim 172. wherein the means for injecting indudes: 
means for Injecting the iidiricating fluid hito a plurality of discrete locations 

along the trailing edge portion. 

181 . The system of daim 172. wherein the lubricating fluid comprises: 
drilling mud. 

182. The system of daim 172. wherein the lubricating fluid further indudes: 
TorqTrimlll; 

EPMudlib:and 
DrillN-Slid. 

\ 

183. The system of daim 1 72, wherein the lubricating fluid comprises: 
TorqTrim III; 

EPMudllb;and 
DrillN-Siid. 

1B4. The system Gfdaim 711, wherein the means for tu|t)ricating^^ 
t)elween the expansion cone and the tubular nnember Includes: 

means for coating the interior surface of the tubular member with a lubricant. 

185. The system of daim 171, wherein the rneans for lubricating the interface 
between the expansion cone and the tubular member indudes: 

means for coating the interior s wfaoe of the tubular member with a first part 
of a lubricant and 
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means for applying a second part of the lubricant to the interior surface of the 
tutMilar nnemt)er. 

1 86. The system of claim 1 84, wherein the lut>ncant comprises a metallic soap. 

5 

187. The system of daim 184, wherein the lubricant is selected from the group 
consisting of C-Lube-10, CrPHOS-58-M. and C-PHOS^R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
1 0 coefRdent of less than about 0.20. 

189. The system of daim 184, wherein the lubricant is chemically bonded to the 
biterior surfaces of the tubular members. 

15 - 100. The system of daim 184, wherein the lubricant Is mechanically bonded to the 
interior surfaces of the tubular members. 

191 . The system of daim 1 84, wherein the lubricant is adheslvety bqnded to the 
interior surface of the tubular members. 

20 

192. The system of daim 184, wherein the lubricant indudes epoxy, nrK)lyt>d6num 
disulfide, graphite, aluminum, copper, alumisilicate and polyethylenepolyamine. 

193. A system for coupling a tubular member to a preexisting strudure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
strudurs; 

anchoring the tubular member to the preexisting structure; and 

a)daliy displacing the expanston cone relative to the tubular memt>er by 
30 puBng the expansion cone through the tubular member, 

wherein the tubular n>ember indudes: 

an annular meniber, induding: 

a waD thlckr^ess that varies less than about 8 %; 

a hoop ^ekJ strength that varies less than at>out 10 %; 
35 imperfections of less than about 8 % of the wall thidcness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the wails of the annular member for radial expansions of up to 
• about2S%. 

5 1 94. A system for coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid irrto the preexisting stmcture; 
positioning the tubular nr)erTd)er and an expansion cone within the preexisting 
stnicture; 

10 anchoring the tubular member to the preexisting stmcture; and 

axiaily displacing the expansion cone relative to the tubular member by 
piding the expansion cone through the tubular rriember. 

195. The s^tem of daim 194. wherein the lubricating fluid comprises: 
15 BAR04.UB GOLD-SEAL^ brand drilling niud lubricant. 

1 96. A system for coupling an expandable tubular member to a preexisting 
structure, oomprising: 

means for positioning tte expandable tubular nr^ember and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axiaily displ^ng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 

25 member. 

vrtierein the e)q)dndable tubular rnember includes: 

a first tubular member; 

a second tubular member; and 

a threaded a)nnecHon Ibr coupling the first tubular menriber to 
30 tubular member, the threaded connection including: 

one or more sealing monnbers for sealirig the Interface between the first and 
second tubular memt)ers. 

197. The system of daim 1 96. wherein the threaded connection cornprises a pin 
35 and box threaded connection. 
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198. Ttie system of daim 196, wherein the sealing members are positioned 
adjacent to an end portion of the threaded connection. 

5 1 99. The system of claim 196, wherein one of the sealing members is positioned 
adjacent to an end portion 6f the threaded connection; and wherein another one of 
the sealing mentbers is not positioned adjacent to an end portion of the threaded 
connection. 

10. 200. The system of daim 196. wherein a plurafity of the sdaling members are 
positioned adjacent to an end portion of the threaded connection. 

20t. A ^stem for coupling an expandable tubular member to a preexisting 
structure, comprising: 
15 means for positioning the expandable tubular niember and an expansion 

cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for axially displadng the expansion cone relative to the expandable 
20 tubular member by pulling the expansion cone through the expandable tubular 
member; 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are coupled to onQ another by the process 
of: 

25 coating the threaded portions of the tubular n)emt)ers with a sealant; 

coupling the threaded portioris of the tutnjiar members; and * 
curing the sealant 

202. The system of daim 201 . wherein the sealant is selected from the group 
30 consisting of epoxles, thermosetting sealing compounds, curable sealing 

compounds, and sealing compounds having pofymerizable materials. 

203. The system of dairn 201, further induding: 

means for initially curing the sealant prior to radially expanding the tubular 
35 memt)er8;and 
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means for finally curing the sealant after radially e)q>anding (he tubular 
iTiemt)ers. 

204. The system of daim 201 , wherein ttie sealant can be stretched up to about 
5 30 to 40 percent after curing without failure. 

205. The system of dalm 201 . wherein the sealant is resistant to oonventtonal 
weilbore fluidic materials. 

10 206. The system of daim 201 . wherein the material properties of the sealant are 
substantially stable for temperatures ranging from about 0 to 450 ^. 

207. The system of daim 201 » further induding: 

means for applying a primer to the threaded portions of the tubular members 
prior to coating the threaded portions of the tubular members with the sea^^^^ 

208. The system of daim 207, wherein the primer indudes a curing catalyst. 

209. The system of daim 207, wherein the primer is applied to the threaded 
20 portion of one of the tubular members and the sealant is applied to the threaded 

portion (rf the other one of the tubular members. 

21 0. The system of claim 207. wherein the primer indudes a curing catalyst 

25 211. A system for coupling a tubular nrieniberto a pre6)dsting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure; and 
30 axlally dispiadng the expansion cone relative to the tubuiair member by. 

puHng the expansion cone through the expandable tubular member; 
wherein the tubular member indudes: 
a pair of rings for engaging the preexisting structure; and 
a sealing element petitioned between the rings for sealing the interface 
35 between the tubular member and the preexisting s^cture. 
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212. A system for ooupling a tubular m6fnt)er to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting stnicture; 

anchOTing the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 
wherein the tubular rnerftber includes one or nK>re slots. 

10 

213. The system of daim 212, wherein the slots are provided at a preexpanded 
portion of the tubular member 

214. The system of daim 212, wherein the stots are provided at a non- 
15 preexpanded portioned the tubular member. 

21 5. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular rriember and an expansion cone within 
20 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 

axially displacing the expansbn cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member includes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion including a 
sealing element; and 

a second preexpanded portion coupled to the intermediate portion. 

30 216^ A system for ooupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member arul an expansion cone within 
the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion cone; 

Wherein the axial force tndudes: 
5 a substantially constant axial force; and 

an increased axial force. 

217. The system of dalm 216. wherein the increased axial force is provided on a 
periodic baste. 

10 

218. The system of claim 216, wherein the increased axial force is provided on a 
rarKiom l>asls. 

219. The system of dalm 216. wherein the ratio of the Increased axial force to the 
is substantidly constant axial force ranges finom about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising! 

means for positioning the tubular member and an expansion cone within the 
20 preexisting structure; 

means for anchoring the tubular member to the preexisting structure; and 
means for axially displacing the expansion cone relative to the expandable 

tubular .member by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221. The system of daim 220. wherein the means for pushing the expansion cone 
includes: 

means for injecting a pressuriziBd fluldic material into contact with the 
expansion cone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexbting structure; 
35 means for anchoring the tul)ular member to the preexisting structure; 
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means for axiatly displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular member, 
and 

means for injecting a curable fluidic sealing nnaterial between the tubular 
5 member and the preexisting structure prior to axially dispiadng the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expanston cone within the 
10 preexisttng structure; 

means for anchoring the tubular mentber to the preexisting structure by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
-member by pulling the expansion cone through the tubular member. 
15 . 

224. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular nriember and an expansion cone within the 
preexisting structure; 

20 means for anchoring the tubular member to the preexisting structure by 

heating a portion of the tubular member, and 

means for axially displacing the expansion cone relative to the tubular 
memt)er by pulling the expansion cone through the tubular member. 

25 225. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tutHilar member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for positioning the anchoring device above the expansion cone; 
30 nrieans for aru:horing the expmdable tubular nnernber to the pree^^ 

structure using the anchoring device; and 

means for axially displacing the expansion cone. 
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226. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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means for pbsitioning the tubular member and an expansion cone within the 
preexisttng staicture; 

means for explosiveiy anchoring the tubular member to the preexisting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 

member. 

227. A system for coupling an expandable tubular to a preexisting stmcture, 
comprising: 

10 means for fixing the position of an expansion cone within the preexisting 

stnicture; 

means for driving the expandable tubular member onto the expansion cone 
in a first direction; and 

means for axiaDy displacing the expansion cone in a second direction relative 
15 to the expandable tubular member. 

wherein the first and second directions are different. 

228. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

20 means for placing the expandable tubular, an expansion cone, and a resilient 

anchor within the preexisting stnicture; 

means for releasing the resilient anchor; and 

means for axially displacing the expansion cone within the expandable 
tubular member. 

25 

229. A system for coupling an expandable tubular member to a preexisting 
strudtroi comprising: . 

means for placing the expandable tubular member, an expansion cone, and 
an anchor into the preexisting structure; 
30 means for anchoring the expandable tubular member to thd preexisting 

structure that includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion cone. 
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230. The system of daim 229, wherein the mearijs for pivoting the engagement 
elements includes: 
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means for actuating the engagement elements. 

231 . The system of claim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

23Z The system of datm 229, wherrin the means for pivoting the engagement 
elements includes: 
Id means for displacing the expandatHe tubular member. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
IS into the preexisting structure; 

means for placing a quantity of a fluidic material onto the expandable tubular 
member to anchor the expandable tubular member to the preexisting structure; and 

means for axiallydispladng the expansion cone. . 

20 234. The system of daim 233^ wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the expandable tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material Into the preexisting 
30 structure; 

means for at feast partially curing the hardenable fluidic sealirig material; and 
means for axiaily displadng the expansion oone. 
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237. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 
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means for placing the expandable tubular mennber and an expansion cone 
within the preexisting stmcture; and 

means for applying an a}Qal force to the expandable tubular member h a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
strudture, comprising: 

means for placing the expandable tubular member and an expansion cone 
within the preexisting sbucture; 
10 means for injecting a quan% of a first fluldic material having a fi^^ 

into the regton of the pree)dsting structure outside of the expandable tubular 
member; and 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the. e)q>cmdable tubular member below the expansion cone; 
15 . wherein the second density is greater than tiie first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing ttie expandable tubular member and an expansion cone 
20 into the preexisting structure; 

means for anchoring the expandable tubular membier to the preexisting 
Structure; 

means for applying an axial force to the expansion cone; and 
means for pressurizing an interior portion of the expandable tubular member 
25 below the expansion cone. 

240. A sys^ for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for placing the expandable tubular member and an expansion cone 
30 into the preexisting structure; and 

means for applying an axial force to the expandable tubular niember. 

241 . A system for coupling a tubular member to a preexisting structure, 
comprfeing: 
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means for positioning the tubular number and an expansion cone within the 
preexisting structure; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tubular memt>er. 

242. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
10 m6ml)er. 

243. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for injecting a fluidic material into the tubular member. 

15 

. 244. The system of daim 241 , wherein the means for axialty displadng the 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means for axially displadng the 
expansion cone indudes: 

means for displadng the expanston cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displadng the 
2^ expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241 , wherein the means for axially displadng the 
expansion cone radially expands the tubular member by about 1 0% to 20%. 
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248. The system of daim 241 , wherein the means for applying dired radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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249. The system of claim 241 . wheretn the means for applying direct ra,diai 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

5 250. The system of daim 241 , wherein the preexisNng structure includes a 
wellbore casing. 

251 . The system of daim 241 , wherein the preexisting structure indudes a 
pipeline. 
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252. The system of daim 241 . wherein the preexisting structure indudes a 
structural support 
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